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The Canal Builder. 





De Lesseps’ father was Count Mathieu de 
Lesseps, of Bayonne, and his mother was 
Spanish, anda cousin of the Montijos. His 
uncle, Barthelemy de Lesseps, embarked on 
La Perouse’s ship, the Astrolabe. La Perouse 
put him off on the cost of Kamtchatka, to 
earry home news of the expedition, 
journey across Siberia was a fearful one, but 
it was a stroke of luck for De Lesseps, for the 
Astrolabe was never heard from again. Ferdi- 
nand de Lesseps embraced a diplomatic 
eareer, like his father and uncle before him. 
He was made Envoy Extraordinary to Rome, 
but suddenly resigned one day because his 


views did not accord with those of the Assem- | 


bly on some question. He wrote to his father. 
‘*T return to obscurity without regret.’’ In his 
retirement De Lesseps developed his hobby— 
the Suez canal. The idea was an old one—as 
old as the Pharaohs, in fact—but it had been 


as often abandoned as projected. The history | 


of this great work is known; De Lesseps went 
straight at it, and succeeded in an incredibly 
short space of time. The English were very 
much opposed to the scheme, because they 
are always jealous of France. Lord Palmers- 
ton called De Lesseps ‘‘a sort of pickpocket.” 
But this English abuse incensed the French, 
who rallied patriotically around De Lesseps. 


One day a venerable bourgeois came puffing up | 


DeLesseps’ threé flights of stair, and said as he 


entered the room, ‘‘I want to subscribe to your | 


railroad across the island of Sweden.’”’ * But,”’ 
said De Lesseps ‘“‘it is not a railroad, it’s a 
canal; it’s not an island but an isthmus; and 
itis not in Sweden, but at Suez.’’ “I don’t 


eare what it is or where it is,’’ said the capita- | 
list, ‘so longas it makes England mad!’’ | 


When De Lesseps went to Egypt he was 
quite as much at home as he was at Paris. 
He was so unpopular at Cairo that the Khe- 
dive, who liked him, did not venture to invite 
him to audience, but said to him: ‘** When you 
see me carry this big cane in public, come to 
see mein the evening:’’ M. De Lesseps has 
the cane among his curiosities. 

At last the work was done—at a cost, of 400,- 
000,000 franes. The inauguration was about 


taking place; 6,000 official representatives of | 


the civilized world were present: at the sup- 


reme moment, when the triumphal flotilla was | 


about to sail the length of the canal, word 
was brought to De Lesseps that an Egyptian 
frigate, under English commuand,had grounded 
and blocked the way. An irremedial dis- 
aster; all Europe was there, and everybody 
would laugh at the canal and its projector. 
De Lesseps gave the order that the procession 
should pass the frigate, no matter how. The 
flotilla managed to squeeze by some way, and 
when the grounded frigate was passed she 
fired a salute in honor of France, adding 
greatly tothe eclat of tue occasion. France 
gave De Lesseps the grand cordon of the 
Legion of Honor, and England, which had 
literally abused him like a pickpocket, sent 
him in a masive golden casket, the freedom of 
the city of London—an honor shared by no 
Frenchman living. 

De Lesseps isa small man, well built, but not 
thick-set, though a trifle rounded in front; 
white hair, well combed and parted with ac- 
curacy; an ordinary forehead; mustache a 
iittle less white than the hair; mouth very 
vivante; black eyelids; eyes black and full of 
the sun. He looks 65, although the civil re- 


cord puts him down at 84. His exterior is| 
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were his colaborers in his great enterprise, 
By his present wife he has seven children, the 
| Says the editor of the Figaro, M. De Lesseps 
| Was sent down here to bea creator. 


' Like an architect who reserves in a cathe- | 


| dral a niche for his own burial, M. de Lesseps 
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which some day villas, with a most imperial 
landscape, will scatter themselves, and the 


| youngest being about ten years old. Assuredly, | boys of other generations will go fishing in this 


same canal, while the maidens will look out 
at window on the sea and forest, dreaming or 
waiting for their future, as maids do now. All 
this time behind us has been the old town with 


| has chosen a place onthe banks of the Suez | its smoke pillars from the glass factory rising 


The! anal for his interment. It is not far from the 


/Sea, ata place where the canal makes a large 
;muirror which reflects the flocks of birds of 
passage in their flight. These feathered voy 

j agers of Africa swoop down to see themselves 
jin the placid water,as women go out of their 
way to view the reflection of their forms in a 
shop glass. Over De Lesseps’ tomb an Arabic 
inscription will tell how the black-eyed Frank 
made the ocean obey him as he would a drome- 
|dary. The device of M. de Lesseps—aperiam 
terram gentibus—will also be written on his 
tomb. He hit upon this superb device in 1853, 
when he was crossing the desert now pierced 
by the canal. De Lesseps is one of the few 
men of the century who have been able to 
celebrate, while yet living, the realization of 
| his dreams.— Exchange. 
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How the CapeCod Ship Canal Looks. 


| Acorrespondent of the Boston Transcript, 
| writing from Sandwich, Mass., gives an inter- 
esting account of the progress making in the 
| construction of the Cape Cod Ship Canal. He 
Says: 
I went over, a day or two ago, to see the 
Cap? Cod ship canal and the big dredging 
machine whichis digging it. Here verily is 
the nineteenth century modern civilization 
progress, man’s mastery, and perhaps down- 
right money profit to contractor, canal and 
public. Beyond the brown hills of Sandwich 
| Neck the dredge floats in the canal basin, eat- 
jing its way into the blue clay of Scusset 
marshes—a very giant among machines, and 
avery modest one to boot. To describe its in- 
ternal works would be very much like photo- 
graphing a machine shop, and, as it has often 
| been done, I need not attempt the task. It is 
sufficient to say that machines something like 
| this will undoubtedly dig the canals of the 
whole world Every pound of sand or clay it 
| lifts some fifty-six feet by powerful machinery, 


| water, and then vomits it forth through huge 


| steel pipes three hundred or one thousand feet 


| away, as need is. It is worth while to climb 
| to this turret to see the magnificent landscape. 
| Looking west, on your right, is the gray sea, 
| fringed with its white sands and the ice cakes 
|of the winters cold, while northwest, toward 
Plymouth, stretch those sand-faced wood- 
crowned bluffs which reach almost tothe town 
where the Mayflower landed the destiny of a 
| great continent in the brave blood and hearts 
| of a few lonely emigrants in 1620. 

| Just before you reach Scusset marshes 
| across which they are digging the canal, and 
| now, as of old, behind Swift’s old tavern, wan- 
|ders and winds that Scusset trout brook in 





| four years ago. 





crumbles into fluid mud by the action of 





mid-air, and the hill ranges and the sea-bluffs 
reaching down the Cape until they curve and 
run low tu Provincetown. One day when the 
eanal is built, (and built it will be,) few places 
on the whole seaboard will have so magnifi 
vent a panorama of summer civilization and 
landscape as this old town of Sandwich. 
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Where Locomotives are Built. 


The principal locomotive works in the 
United States are as follows: 2 in Taunton, 
Mass. ; 1 in Boston; 1 in Providence ; 1 in Port- 
land; 1 in Manchester, N. H.; 1 in Philadel- 


|phia; 3in Paterson, N. J.; lin Pittsburg and 


lin Schenectady. ‘The works in Philadelphia 
are the largest in the world, and are capable 
of producing 14 to 2 locomotives per day. The 


|works in Boston can turn out about 20 per 


month when running full. -All the locomotive 
builders in the country are now running on 
short time. In addition to the works above 
named many of the railroads have shops of 
their own, at which they occasionally build a 


| locomotive to keep their men employed when 
no repairs are in progress. 


Prices of locomo- 
tives are only half what they were three or 
A large freight or passenger 
engine of the first-class can be bought to-day 
for $6,500 against $13,000 in 1881, and this would 
seem to be an excellent time to buy. The life 
of a locomotive varies from half an hour toa 
third of a century, but the average is probably 
14 or 15 years. Some New England roads have 
engines 25 or 30 years in use for light work. 
The weight of a full-sized locomotive of the 


| present day, with two pairs of trucks and two 


pairs of driving-wheels, is 40 to 45 tons, and 


the size of the cylinder is 18x22inches.— Boston 


Commercial Bulletin. 


a 
Etymology ot Dome. 
HENSLEIGH WEDGEWOOD, M.A 


It is doubtful how the word ‘‘dome’”’ came 
to be applied to a cupola, or vaulted roof. A 
cathedral is in Italian duomo, in German dom, 
and a dome may be so called because it was 
the ornament of a cathedral church. Achurch 
in general was called domus Dei, the house of 
God, and probably the name was given to a 
cathedral church par excellence. On the other 
hand we find that the Greek doma was used 
foraroof. The word domus is commonly de- 
rived from the Greek demo, to build, but this, 
I believe, is putting the cart before the horse. 
We have the most natural derivation for the 
word signifying a dwelling in the notion of a 
hearth or fireplace. The Finnish sawu, signi- 


' which Daniel Webster, and that Nestor of the | fying smoke, is applied in the second place to 


|and with such success in the ancient days. If 
| Swift’s Tavern could speak, what tales it could 
| tell of the brave cheer and merry making of 
‘the hearty fishermen—Boston men chiefly— 
long since asleep, who met here and had 
|famous bouts of fun and happiness. A hun- 
dred years from now, and men will mourn that 


no one of these men ever set down in good 








very attractive; he is thinking entirely of his | plain diaries, like that of Judge Sewall, what 
own ideas when he talks, although he iistens | went on or was said at the feast and by the 
with politeness to what others have to say. fire. The upper Cape was once full of stories 
When he was at the height of his fame he | of Webster’s jokes and actions, not one of 
married a very beautiful woman—Mlle. de which, I fancy, ever went into his biography. 
Bragard. He was forty years older than she.| Beyond these marshes westward stretch and 
He said to the editor of the Figaro that life | open those gates of wandering hills through 
without love was like a magic lantern without | which the canal must go to Buzzard’s Bay. 





| Boston Bar, Sidney Bartlett, fished so often|@ house, household, family living in a house, 


and in like manner the Welsh mwg, smoke, is 
identical with Breton moug or mog, a tire, 
hearth, household, house, while a derivative 
moged is in the latter dialect used for smoke. 
This mode of expression is almost universal 
in a rude state of society. ‘The census in- 
cludes those provinces beyond the frontiers 
dependent on the empire which are numbered 
by fire-places or houses.’’—** Population of 
China,’”’ Amer. Orient. Soc. Now the Polish 
dym (radically identical with thumos and 
fumus) is rendered smoke, cottage, house, 
while the form dom is also used in the latter 
sense. Bohemian dym, smoke ; dum, a house; 
where the two senses are distinguished, as in 
Breton, by the modification moug and moged. 


light. By his first wife he had two sons, who| On your left is the Sandwich wood range, on} Lithuanian dumas, smoke. 
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The Purification of water. 





At the International Inventions Exhibition, 
Messrs. Easton and Anderson, of London, 
show outside the Austrian Court a plant for 
the purification of water on a large scale by 
means of iron, the arrangement of apparatus 
being one patented by Mr. W. Anderson. 
Some twenty-eight years ago Dr. Medlock 
first called attention to the remarkable power 
iron possessed of removing color and destroy- 
ing organic impurities in water, and Professor 
Bischof has labored persistently in endeavor- 
ing to apply the process both to domestic use 
and to water supplied on a large scale. The 
spongy iron domestic filters enjoy a well- 
deserved reputation, and the bold attempt to 
purify the waters of the Nethe, from which the 
supply of Antwerp is derived, by filtration 
through a mixture of gravel and spongy iron, 
has met with very marked success so far as 
the effect on the water treated is concerned. 


The objections to Professor Bischof’s process 
on the large scale is that a very considerable 
area of land is required for the filter beds, that 
the cost of the iron in them is very great, and 
that some trouble and expense are incurred 
in the periodic cleaning of the surface of the 
iron mixture, a process which necessitates the 
removal of the layer of sand over it. The ap- 
paratus exhibited is intended to overcome 
these difficulties. This is effected by abandon- 
ing the principle of filtration altogether, and 
resorting to the method of agitating or mixing 
continuously a comparatively small quantity 
of iron with the water, which, after treatment, 
is suffered to stand for some time in order that 
all the iron dissolved may become oxidized, 
and is then passed through an ordinary sand 
filter or allowed to get clear by subsidence. 
The general arrangement of the exhibit is the 
following: The water from one of the cascade 
basins is forced by means ofa “ duplex pump”’ 
through a 3 inch ‘‘reyolving purifier’ into a 
tank placed 17 feet above the ground and 
fitted up as an ordinary sand filter. The puri- 
fied and filtered water is conducted by a gal- 
vanized wrought-iron pipe to the fountain in 
the Austrian Court and to the drinking foun- 
tains, while the overflow, which is purified but 
not filtered, falls on to a small water-wheel by 
which the ‘revolver’ is turned, and then 
flows away by subterranean culverts to the 
centrifugal pump which operates the cascades. 

The “du plex pump,’’ by means of which 
the water is raised from the cascade basin, is 
no other than the Worthington pump, which 
has recently attracted so much attention as a 
new importation from the United States. It 
is, indeed, an American invention, but Messrs. 
Easton and Anderson acquired the patent at 
the time of the 1862 Exhibition wher the 
pump was first shown, and have manufac- 
tured large numbers of greatly improved 
design since. The pump, which is capable of 
delivering 100 gallons per minute, consists of a 
pair of steam cylinders 5} inches in diameter 
and 12 inch stroke, each actuating directly 
an ordinary double-acting pump 34 inches in 
diameter. 
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ting a cock on the delivery main of the pump. 
Pumps of this kinds have been extensively 
us2d for the supply of towns such as Wisbech 
or Huntington, and for providing water under 
high pressure for working cranes, hydraulic 
presses, and rivetting machines, etc.; they 
pump direct into the mains, and produce a 
pressure varying from 73 per cent. of that due 
to the steam when working full speed, to 94 
per cent. when brought up standing by the 
water being all shut off. 

The patent revolving purifier consists of a 
cast-iron cylinder 2 feet 6 inches in diameter, 
5 feet long, with closed ends fitted with hollow 
trunnions through which pass, through stuff- 
ing boxes, the 3 inch inlet and outlet pipes. 


Steam is distributed by common slide valves, | The inside of the cylinders is furnished with 
but the steam ports are double, one pair open-|six curved shelves or ledges, the office of 


ing into the cylinder some 1} inches from the 
ends, and the other pair at the extreme ends 
in the usual manner. Steam is admitted by 
the outer passages and exhausted by the in- 
ner ones, but the piston is so constructed that 
it passes the cylinder openings of the inner 
passages, and by so doing closes them and 
imprisons a cushion of steam. The cylinders 
are steam-jacketted, and the cushien is effec- 
tive up to the full pressure of the steam in the 
jackets. The valves are placed on the sides of 
the cylinders, and worked direct by levers 
actuated by studs on the piston-rod cross- 
heads, the piston of one cylinder actuating the 
valve of the other. The effect of this arrange- 
ment is an extremely simple machine, which 
will start and stop by simply opening or shut- 


which is to catch up the iron placed inside the 
cylinder and shower it down continuously 
through the water slowly flowing along. The 
iron, which may be of any kind in a fairly di- 
vided condition, cast-iron borings being the 
most effective, occupies about one-tenth the 
volume of the cylinder, and in this particular 
case weighs 2 cwt. The inlet pipe opens 
against a disc 1 foot 5 inches in diameter, at- 
tached to the end of the cylinder, and within 
4 inch of it; this compels the entering water to 
spread out rapidly in all directions, and so 
flowuniformly along. The outlet pipe is fitted 
with an inverted bell-mouth, so proportioned 
that the speed of the upward current through 
it, is too low to allow any but the very finest 
iron to be carried up and wasted. The cyl- 


ANDERSON’S APPARATUS FOR THE PURIFICATION OF WATER BY IRON. 
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inder is fitted with a manhole and an air cock 
for letting out the gases which are sometimes 
apt to collect, and is driven by a spur ring cast 
on one of the end covers, actuated by a train 
of wheelwork which is brought into motion by 
a small overshot waterwheel through the in- 
strumentality of a pitched chain. 

The water from the purifier impregnated 
with iron is carried by a 3inch pipe through 
the bottom of a wrought-iron tank 7 feet 
square and 3 feet deep, which is formed into 
an ordinary sand filter. The water falls from 
the delivery pipe some 4 feet in the form of a 
thin ball jet, and in that way gets well exposed 
to the air. It runs through the sand at the 
rate of 12 cubic feet per twenty-four hours, and 
as the water is 18 inches deep over the sand, it 
will remain for three hours before it reaches 
the latter, thus giving sufficient time for all 
the iron to become oxidized and precipitated. 
The filter is capable of yielding about 2) 
gallons of water per minute, the surplus de- 
livered by the pumps, or 974 gallons, after 
working the waterwheel by which means it is 
further aerated, flows into the return culvert 
leadiug to the centrifugal pump near the 
Albert Hall, where it is again lifted to play the 
cascades. The iron taken up by the water will 
be deposited in the culvert, which will thus 
act the part of a sand filter. 

Three of the Anderson revolvers, capable 
each of dealing with 1500 gallons per minute, 
or together 2,160,000 gations per day, were set 
to work in the month of March last at Ant- 
werp, and are now purifying the whole of the 
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water supplied to the city in a most satisfac- 
tory manner; the turbid and highly impure 
waters of the Nethe, quite as offensive as those 
of the Thames at London Bridge, are rendered 
perfectly colorless, brilliant, agreeable to the 
taste, and chemically more pure than any 
water supplied to London. 

The quantity of iron consumed depends 
upon the quality of the water being treated, 
but it is not likely to exceed one-tenth of a 
grain per gallon, or say 14 lb. per million 
gallons. The cost will depend upon the cur- 
rent price of iron, but as borings and turnings 
form the best material, the expense is, in any 
ease, very insignificant. 

The power required to drive the machine is 
also very small, about half a horse power per 
million gallons per day.—London Engineering. 
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Street Pavements in St. Louis.* 





BY THOS. H. MACKLAND, MEMBER OF THE ENGINEERS’ 
CLUB OF ST. LOUIS. 


{Read February 18, 188 | 





The first settlement of a country, or city, is always of 
interest in considering its subsequent growth and de- 
velopment. 

One hundred and twenty-one years ago, on the 
fifteenth day of February, 1764, about three o’clock in 
the afternoon, Pierre Liguest de Laclede, August 
Chouteau, and others, came up the river in boats from 
Carondelet and below, and landing on the river front: 
at or near the present location of Market and Walnut 
streets, commenced cutting down trees and building a 
trading house on the present site of St. Louis. In this 
simple manner was the foundation of the great city 
laid; no blare of trumpets, no roll of drums, only the 
echo of keen axes swung bystrong-armed men ushered 
in the natal day of the now great city by the river, The 
lone trading-post turned out to be a profitable venture, 
and a village gradually grew up around it, until St. 
Louis became a point of note on the Mississippi River, 
and on the general map ofthe country. After alapse of 
forty-five years, the town of St. Louis was incorporated 
Nov. 9, 1809, by the Court of Common Pleas for the Dis- 
trict of St. Louis, under the authority of an act of the 
Legislature of the Territory of Louisiana, passed June 
8, 1908. At this period of her history the streets, and 
the public highways leading out into the country be- 
yond, were of the most primitive kind, improved from 
time to time as the increase of business demanded; and 
as horses or oxen were not then, as now, expected to 
draw double their weight in addition to the vehicle, 
they in a measure answered their purpose. 

In 1816 the first dray was introduced for transporting 
goods. The legend tells us that the driver thereof was 
one Patrick Laughlin. Be that as it may, it marked an 
era in street history of the city. 

It was not an unusual spectacle during wet weather 
to see loaded drays, wagons and other vehicles, in the 
language of the day, “ mired down” for hours, until 
finally released by the aid of additional oxen or horses, 
supplemented in extreme bad cases by levers in the 
shape of strong fence rails, which in those days of Ar- 
cadian simplicity were kept on hand by the provident 
trader to facilitate the onward march of traffic, so that 
by a combination of hard pulling, science, and perhaps. 
under the circumstances, justifiable swearing, the load 
sped on its way, as a shout of relief went up from the 
motley assembly who always congregate on such occa- 
sions. Thus street scenes were often displayed that, 
were they placed on canvas, would be hailed as among 
the rare treasures of art, as illustrating the times and 
difficulty encountered by the trader in handling the 
limited commerce of the day. 

The arrival of the first steamboat at the landing of St. 
Louis in 18i8, presaged the future of the great valley, 
and gave a keener edge to ,rade; and it was not until 
about this time that anything of note in street improve- 
ment was attempted. 

The lines of many of the streets were not definitely 
fixed until 1823, in which year a board of fifteen mem- 
bers was appointed, to ascertain and fix the boundaries 
and extent of the streets and alleys of the city, from 
oral and documentary evidence. 

The charter of 1822 having authorized the levy of 
special taxes, for paving and lighting streets, steps 
were taken by ordinance to commence the work in 
April, 1823. In August of the same year, an ordinance 
was passed to pave Main street in the best manner, 
with good strong stone, to be paid by special tax, ex- 
cepting the intersections, which were to be paid for by 
the city, from the northeast, and west corners of the 
cross street leading to the ferry landing; to the north- 
east and west corners of the cross street which divided 
the lots of R. Wash and William Clark from the lots of 
Madame Benoist and James Loper.” The ordinance of 
August 13, 1823, also provided for streets. lanes and 
alleys, to be paved in the same manner as Main street, 
with good strong stone. 





* From the Journal of the Association of Engineering 
Societies, April. 1835. 





St. Louis, and the country round about, being under- 
laid with limestone that material was naturally 
adopted, being easy of access; thus it came that the 
character of our streets was the natural outgrowth of 
our geological surroundings. 

The general form of street and alley pavements was 
blocks. roughly dressed, irregular in size, from 3 to 12 


depth, set on a sand bed 6 inches deep. 
Alleys were paved then, as now, to drain on the center 


line with a rise of one-half inch to one foot of cross- 


section ; the streets were formed in general to carry off 
the water at the sides. The surface presented a 
moderately fair wheelway when new and while kept 
properly in repair, which, however, was rather the ex- 
ception than the rule. 

In 1823, an ordinance was passed to lay out a street 
along the river front, adopting the survey of the city 
made in that year as the true one, and that the map 
thereof be preserved. In this year a city surveyor was 
also appointed. 

In 1824, Market street was widened to fifty feet, Eng- 
lish measure, from the wharf to Fourth street, In 1826, 
the streets north of Market street, within the then city 
limits, received their present names; also streets run- 
ning parallel with the river. 

In 1827. July 27th, an ordinance to grade, repair and 
clean the streets was passed, after a protracted discus - 
sion, over the Mayor's veto, so that in 1827 it was found 
that the growth of the city demanded clean as well as 
paved streets. 

Prior to Sept, 24, 1828, the ferry landings had not been 
established. In that year an ordinance was passed fix- 
ing their location. In this year the office of Surveyor 
and Street Commissioner was consolidated, an import- 
ant step towards a more uniform and continuous sys- 
tem of street service. 

In 1829 Second street was ordered graded and paved, 
from Market street to Pine street. and Walnut street 
from Main street to the river; also in 1829, an ordinance 
was passed to grade Front street from Market street to 
Prune street, now Christy avenue, 37 feet 6 inches wide. 

In February, 1832, an ordinance was passed to im- 
prove Second street, on the macadamized plan, from 
Spruce street to Almond street, with stone to be broken 
to pass through a 2 inch ring, the stone to be laid 
to a depth of 9 inches, the work to be paid for by special 
tax. 

This was the first street improved in this manner, so 
that St. Louis has 53 years’ experience with broken 
limestone, macadam, 67 years with limestone block 
pavements. 

In 1840, we find the first inlet introduced to carry off 
the surface water at the corner of Laurel street, now 
Washington avenue, and Second street. The few sewers 
then in existence were built for private use; no pro- 
vision had as yet been made for house or street drain- 
age ; but the question had begun to press itself on pub- 
lic attention. The accumulating flow of water during 
rains, over the street surfaces, as they were extended 
and improved, made it imperative, if good streets were 
to be maintained, that adequate under-drainage 
should be provided. 

In 1841, Franklin avenue, from Fourth street to 
Seventh street, was graded and macadamized; this is 
the second mention of macadam since 1832. This year 
was also noted for the introduction of gas to light the 
streets, from Front to Seventh street and from Market 
street to Vine street. 

From 1841 to 1842, street improvement was pushed 
with some vigor; in the latter year, the wharf was or- 
dered paved from Cherry street to Plum street, and for 
the first time the specifications for paving took a well- 
defined form: ‘The pavement to be laid with hard, 
solid stone, from the neighborhood of St- Louis, the 
paving sets to be 10 inches deep, 5 to 4 inches thick, and 
7 to 12 inches long, placed on a bed of coarse gravel 7 
inches deep, and then rammed with a rammer of the 
greatest weight the solidity of the stone would allow.” 
The same general specifications for this character of 
work still prevail. 


In December, 1841, the present system of sewerage 
was foreshadowed by ordinance No. 861, and has, since 
1949, in general kept pace with and aided street con- 
struction in permitting better grades, the disuse of 
cross gutters, and the disposing of surface water to the 
great betterment of the streets, avenues, and alleys; in 
fact, it cannot be said that a city can be well paved un- 
til properly drained. 


Commercial street was first graded and paved, in 1842, 
with limestone blocks set on edge, and remained in 
stone until 1867, a period of twenty-five years, with re- 
pairs from time to time under the tonnage of that 
period, which may be put at 20 tons per foot of cross- 
section, the business being of a strictly receiving and 
shipping character, with little or no through traffic, 
which, on the basis of paving at the time, makes the 
cost of construction and maintenance one dollar and 
thirty cents per year per square of 100 feet superficial, 
during the period of twenty-five years. In 1867, this 
street was reconstructed with burnettized cotton wood, 
and again, in 18%, with white pine, not prepared, an 
average of seven years for each reconstruction, and 
costing an average of three dollars and thirty cents per 
square of 100 feet superficial. exclusive of grading, pre- 
paring the foundation and repairs; were the last item 


inches thick, 6 to 14 inches long. and 6 to 10 inches | 
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of expense at hand, it would still further enhance the 
An examination of the first reconstruction, in 
1872, showed the work badly affected with decay, hav- 
ing numerous holes; an examination of the second 
reconstruction, in 1880, showed the pine to be in no 
better condition than the cottonwood, that had pre- 
ceded it, both having begun to show signs of weakness 
after three years, needing repairs early in the fourth 
year and constant nursing until the end; which had 
better occurred at the end of the fifth than the seventh 
year, for in fact the last years of the pavement had had 
no value, except by courtesy. Burnettized cottonwood 
and good white pine not Burnettized, for paving, may 
be rated as equal under the same conditions. 

Walnut street, from Main street to Second street, was 
reconstructed with Nicolson pavement in 1860, the par 
ing blocks were white oak, laid on pine flooring 1 inch 
thick with strips 3 inches high and 1 inch thick, the 
flooring tarred, the channels filled with dried gravel 
well rammed down, then poured full of a composition 
of gas coal tar; after four years and three months the 
street was repaired, and at the end of seven years had 
to be reconstructed. This was followed by a Nicolson 
pavement of cottonwood, which lasted six years; this 
again with a Nicolson of white pine, which lasted seven 
years; and after four years had to be repaired, and at 
the end of seven years was worn out, except a strip in 
the gutters; the three wood pavements averaging but 
six years and eight months; Walnut street is 36 feet 
wide between the curbs. with a grade of one and a balf 
per cent., and a cross-grade of 0.04 to the foot; the traf- 
fle, about 70 tons to the foot of cross-section ; the diree 
tion of the street being from east to west, which may 
be considered the most favorable one fora street to 
occupy with relation to light, heat and cold which, in 
the case of Commercial street, which runs north and 
south, no doubt had an effect, owing to its course. 
height of buildings, narrowness of street, and great 
amount of water thrown upon it from the house spouts 
during rains—decay in the blocks was materially ac- 
celerated, the street having succumbed from decay 
rather than from wear. 

Stone block and macadam pavements constructed of 
limestone, from 1818 to 1860, had been thoroughly tried 
and found too short-lived, even when the material was 
earefully selected and the work we!l done, which in 
general was the case, the material being unequal tothe 
wear thrown upon it by the growth and increase of 
traffic in the business center of the city, to say nothing 
of the mud and dust; so that the introduction of wood 
on an extended seale in 1863 was a valuable one, when 
compared with limestone blocks and macadam, under 
heavy traffic. 

The total Nicolson laid in St. Louis from 1860 to 1870 
amounted to 16,651 squares, covering ten miles of con- 
tiguous streets in the business center of the city, the 
original cost being $683,357, an average of $41.04 per 
square of 10 feet superficial, including the Nicolson 
patent fee; the average life of the pavement. has been 
six years and three months; for oak. cotton wood and 
rafted white pine, the cost of maintenance has been, in 
round numbers, $2.50 per square per year for the whole 
time, 19 years, on an average of 13,139 squares main- 
tained for that period, costing $470,630; total cost, 
$1,153,987, making the cost of 1 square for 19 years $87.82, 
and the cost of laying and maintaining 1 square per 
year, $4.62. 

The highest price paid was $47 and the lowest $30 per 
square, except in the case of Walnut street, which cost 
$24per square. The highest cost of maintenance was 
$4.16, and lowest $0.44 per Square per annum. The 
flooring boards when taken up, at any time, were found 
to be but little affected by decay, and generally wore 
out of two sets of blocks. being worn down to half an 
inch in thickness, in some instances, without being 
fractured after 10 to 14 years service, an indication of a 
good foundation, which in streets under consideration 
was in every case the natural grade, shaped to the 
desired form, with sufficient sand for levelling to 
receive the flooring; it may, be considered a mopted 
question if a plank floor is not as good, if not better, 
than a rigid foundation that is impervious to water; 
when the biocks shrink, which they do either from a 
high or low temperature. Rains in summerand thaws 
in winter fill the open joints with water, which perco- 
lates through the joints of the flooring and in a mea- 
sure escapes inthe one case, and in the other case is 
held among the blocks until carried off by heat or 
dryness in summer, and in winter freezing and forcing 
the blocks out of position. To overcome this inherent 
quality in wood to shrink and swell, under the condi- 
tions of our climate. ranging from 15° below to 100 de- 
grees above zero in the open air. These are points of 
vital importance and worthy of consideration in this 
connection. 

Our experience with pine prepared under the creo- 
sote, or Thilmaney processes, gave no better results 
than the Burnettizing process; the blocks in the two 
eases mentioned were white pine. The elm blocks 
treated by the Thilmaney process take no higher rank 
than the others. 


In 1880 sweet gum wood was introduced and put 
down at a number of points on the old Nicolson foun- 
dation. 


On Main street, between Washington avenue and 
Vine, street, in 1890, block was put down of the 








* 


3 6 


ur 














process, and after three years, wear, under a traffic 
of 150 tons per foot of wheelway, was badly broken 
up in 1884, and reconstructed in the same year with 
granite, thus costing the city an average of $5.53 per 
square of 100 superficial feet per annum, equal in 
round numbers toa yearly cost of 80 cents per front 
foot per year. 

The grade on Main street from Washington avenue 
to Vine is 1.20 per cent., with a cross grade of 0.05 to 
the foot of cross-section, 

Cherry street from the wharf to First street, 
down in 1880, was totally worn out in the spring of 
1882. This work cost $18.50 per square of 100 feet super- 
ficial. The grade on this block is 9 per cent., with a 
cross grade of 004 to the foot of cross section; the 
blocks were sweet gum prepared under the Wellhouse 
process, laid under the old Nicolson specification 
the style of all our wood streets until 1884; the traffic 
on this block may be rated at 100 tons per foot of cross- 
section, 50 tons less than on Main street, the traffle on 
Main street being continuous, while that on Cherry 
street being 7.80 per cent.,in excess of that on Main 
street accounts for the greater wear under a much 
lighter tonnage: yet the cold fact remains that sweet 
gum paving blocks gave out in less than two years on 
this street, while cottonwood and white pine made a 
record of from 4 to 5 years under the same conditions: 
thus it will be seen that sweet gum has cost the city 
in round numbers on this block on Cherry street at 
the rate of $9.25 per square, equal to a ground rent 
per front foot of $1.40 in round numbers per year. 

Main and Cherry streets at the points cited did not 
failfrom decay, or defective workmanship, nor yet 
from wear—which did not exceed one and a quarter 
inches in three years on Main'street, but from moisture 
heat and cold, the gum wood blocks Laving shrunk 
and swelled to such an extent as to destroy the in 
tegrity ofthe pavement. 

Much stress has been laid 



















































































on bad foundations as 
but there have been exceptional cases where the natu 
ral grade was of such an even character that the pave- 
ment wore out giving no sign of a deficient foundation, 

In 1870, Olive street from Third to Fourth, and Third 
street from Olive to Locust, were reconstructed with 
Nicolson, Olive street in three sections, the west third 
ot the bloek being paved with seasoned cottonwood, 
Burnettized, the center third with rafted white pine not 
treated, and the east third of the block with cottonwood 
green and wet, from the Burnettizing works. 

The Third street block was the same as the east 
end of Olive street block, These two blocks lasted 
seven years, wearing out very evenly, the untreated 
pine and green, wet cottonwood wearing fully, if any- 
thing better than the seasoned cottonwood laid on the 
west end of the Olive street block, 80 that seven years 
was the life of the pavement fairly worn out, with 
only nominal repairs having been required. The ton- 
nage on Third street at Olive, in 1875, was 180 tons per 
foot of cross section grade, 1.50 per cent., on Third 
street, and 1.00 per cent. on Olive street, with a 
grade of 0.04 to the foot of cross-section, 


CToss- 


In 1870, a block of pavement was put down under the 
Stowe patent at the cost of the parties in interest, in 
full belief of success. White pine blocks and wedges 
were used withoutany preserving process on a care- 
fully prepared sand foundation, flushed with water 
The blocks were 3 inches thick and 6 inches high, with 
wedges 1 inch thick driven down between the rows of 
blocks until a channel three inches deep was left. which 
was filled with dry gravel rammed down and then 
poured with a hot composition of coal tar bitumen. 
This style of pavement was the child of many prayers, 
but after a brief life of 5 years Cropped into an un- 
timely grave, being taken with rot at the bottom of the 
block, and thus the theory of capillary action through 
the wood cells, giving a more uniform moisture and 
temperature rel 
overcome decay, undue shrinkage and expansion, by 
thus placing the blocks directly on the sand foundation 
failed—the eure proving worse than the disease, 


In 1884, Chestnut street was reconstructed from Jeff- 
erson avenue to Grand avenue with gum wood, on a 
base of hydraulic sement concrete 6 inches deep, laid 
on a steam rolled sub-grade. The base was,when fin- 
ished to the grade, covered with a thin coat of number 
six coal tar pitch, upon which the blocks, 3 inches thick 
and 6 inches high, were placed at an angle of 45 degrees 
with the center line ofthe street, the rows being sep- 
arated by astrip one-half inch thick, and one and a 
halfinchosa wide, the channels poured with hot compo- 
sition flush with the tops of the strips. and then filled 
with hot dry gravel rammed down and the channels 
again poured to fill the voidsin thegravel. The blocks 
and strips are sweet gum. The lumber was subjected 
toa rigid inspection and all sap rejected ; in fact. every 
precaution was taken in preparing the lumber for the 


nation such that any part of wood taken from a paving 
lock when perfectly dry shall contain one part by 
weight of concentrated chloride of zine, to 400 parts, by 
weight, of dry wood. On examination ofthis pavement 
February 10th, 1885, the thermometer having marked 
5 degrees below zero the previous night, it was found 
to be much opened at irregular distances, the cracks 


treatment, which wes with chloride of zine, the impreg- | 
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2feetina distance of 500 feet, equal .o4 per cent 


remains to be seen at a future time, what the effect of 
expansion will be, three per cent. having been as far 
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put | 


being the prime cause of failure in our wood pavements, | 


| tween life and death from decay. 


| the lines of the wood fibre, would do no harm, there 


| wood is a constant element of destruction, there being 


| and the shrinkage was at the same time overcome, and 


| longed heat or dryness, and in damp or wet weather to 


| street, from Nineteenth street to Grand avenue, and on 





ied on in this style of pavement to | fac 
| sand and Trinidad asphalt, the general proportion be- 





as possible provided for. 

Samples of Bois d’Are put down, cobble badly, and in 
wet and freezing weather becomes dangerously slip- 
has shown no better record than four to 
seven years, the last three years a close struggle be- 


All our wood pavements have exhibited one common 
defect, namely, their elasticity, which were it only on 


being ample room in an upward direction, but this 
quality of shrinking from the cold or heat and expand- 
ing from moisture at right angles with the grain of the 


in theory and in fact no time in the life of a wood pave- 
ment when it can be called static, save at the moment 
it ceases to shrink and commences to expand, When 
this prime defect and all other defects have been over- 
come, the power of endurance, or ability to resist wear 
by the best known woods hitherto employed for the 
purpose, treated and otherwise, may be considered 
from 4 to 7 years with careful repair and cleaning, an 
important factor in street maintenance, with traffic of 


| 100 tons foot of cross section; this has been found the 


limitin St. Louis. The limit might be extended, in the 
absence of decay, by placing the blocks in juxtaposition 


the tendency to become loose from extreme cold, pro- 


expand, blister and bulge up from the foundation, by 
placing the blocks close; the wearing surface would be 
increased to the extent that the old system of strips 
and channels was eliminated, but the expanding force 
would at thasame time be correspondingly increased, 
the last defect being the worst of the two radical de- 
fects common to wood pavements—defects the remedy 
for which must be sought for in the treatment of the 
material before laid and in maintenance after being 
laid, by some yet unknown process that will protect 
work from wet, excessive heat, dryness or low temper- 
ature. 


ASPHALT PAVEMENTS, 


In 1873 the first sample of asphalt block pavement 
was put down on a sand foundation on Main street, be- 
tween Walnut and Market streets, in front of the Mer- 
chant’s Exchangs. At that time, the life of the pave- 
ment was estimated at at least 12 years by the parties 
who putit down, Aftera brief career of nine months 
it broke up and was replaced with Nicolson, The traffic 
on Main streetin 1875 was 122 tons per foot of wheel- 
way. In 1880,a block of asphalt block pavement was 
put down on Pine street, between Third and Fourth 
streets. After two years it was worn out and recon- 
structed with granite. The g:ade on this block is one 
per cent., with a cross-grade of 0.02 per foot of cross- 
section; traffic estimated at 100 tons per foot of wheel- 
way. The foundation was bituminous concrete 6 inches 
deep and first-class in every particular. Again, in 1882, 
the same pavement except as to the foundation, which 
was six inches of river sand, was laid on Locust street, 
between Leffingwell and Ewing avenues. The center of 
the roadway gave out tosuch an extent that extensive 
repairs were found necessary in 1883, This street is in 
a reside nce neighborhood and traffic only nominal. 


In 1883, the first sheet asphalt, the “ American,” 
“ Grahamite,” ‘ Trinidad,” was laid in St. Louis; two 
and a half miles of thirty six foot carriage way on Pine 


Locust street, from Seventeenth street to Compton ay- 
enue, laid on a base of hydraulic concrete six-inches in 
depth. Upon this foundaticn there was spread what is 
denominated the cushion coat, half an inch in thick- 
ness, slightly richer in asphalt than the wearing sur- 
*e, which is two incnes in thickness and composed of 


ing asphalt 12 to 15 parts.sand 83 to 70 parts, and pulver- 
ized carbonate of lime 5to15 parts) The work is to be 
maintained for a period of ten years, at acost of one 
dollar per square of 100 feet superficial. The grades on 
this work vary from 0.80 to 2.50 per cent.; the cross- 
grade is 0025 per foot of cross-section. In January of 
1885 the traffic on Pine street averaged 2,200 vehicles in 
eleven hours, from 7 A.M, to 6 P. M., equal to 70 tons per 
foot of wheelway. Light repairs at a few points on 
Pine street were made in the spring of 1884. The cause 
of the defects is attributed to error in preparing the 
composition used at the points effected. The repairs 
were easily and quickly made. The work as a whole 
presents a fair surface after nearly two winters and 
one summer, under a temperature in 1883 of 19 and in 
1885 of 5 degrees below to 100 above zero, Judging from 
the present condition of this work, there is reason to 
believe the pavement will prove satisfactory for traffic 
and well suited for sanitary reasons, if no other, to 
residence districts, being a non-absorbent. 


STONE PAVEMENTS, 


Porvhyry block pavements were first introduced in 
St. Louis in 1869, and laid on Broadway at Howard 
street and Mound, The work cost $40 per square of 100 
feet superficial. The traffic at this point in 1878 was 71 




















June 6, 1885 


above mentioned wood, prepared under the Wellhouse | being from a well-marked line to one inch, and show- | tons per foot of wheelway; the repairs have been py, 
ingan aggregate shrinkage, from cold, of as much as | nominal, not to exceed 10 cents per square per year op 
It | a total cost in 16 years of $41.60 per square, or ¢ 


or 
2,60 per 
square per annum. From the present appearance of 
the stones, they are good, with proper repairs, for 
years more. The stone blocks in this are irregular a 
dressing, from 4 to 6 inches thick, 6 to 10 inches lon, 
and 6 to 10 inches deep, set on 6 inches of river sand 
with a grade of 1.50 per cent. and a cross-grade of 
per foot of cross-section. 

Granite was introduced in 1873. Although 
granite fleld of Southeast Missouri had been wi 
reach since 1868 by rail, it was not until 1873 that any 
work of importance was undertaken, when 4 hird 
Street, from Biddle streetto O'Fallon, was put doy u 
In 1874, Third street, from Vine street to Morgan street 
and Washington avenue, from Third street to Fitth 
Street, was paved with granite from the “ Knob Wick 
quarries, This work isseton a t-inch bed of coun 
river sand, the stone 4to 6 inches thick, 6 to 12 inches 
long and 8 to 10 inches deep, set With a sand fed joint 
and rammed with a -pound rammer, the joints swoyr 
in, then flushed with water and rammed to a finished 
surface. 

In 1879, the time had fully arrived when wood pave 
ments no longer met the demands of the aecumu! 
traffic of the city. The work done in 1873 and 197) 
a key to the proper course to be pursued. In isto the 
work of reconstruction was commenced and pushed 
with unabated vigor, until the close of the year yss; 
2,166 squares have been laid, equal to 13.75 miles. the 
paving blocks since 1879 being dressed so as to approx 
imate closely a rectangular form, three to four and 
halfinches wide, eight to twelve inches long and six 
eight inches deep, the depth of foundation being goy. 
erved by the character of the sub-grade, 

The work on Third street, from Vine to Morgan 
street, has now been down ten years. This street 
takes the traffic of the St. Louis bridge, in addition 
the through traffic of the street itself. The bridy, 
traffic for 1884 was 428,758 1, 2, 3 and 4 horse vehicles of 
mixed character, and 61,697 1, 2, 8 and 4 horse « al 
wagons, being equal to a grand total of 490,455 vehicles 
requiring to move them 1,056,278 horses, the traftle 
equaling 832,385 tons per annum, distributed on Third 
street from the bridge over the granite pavement befor: 
mixing with the Third street traffle proper. Tho 
traffic from the bridge equals 70 tons per foot of whee! 
way in 24 hours, towhich add the Third street tram 
proper and we have 270 gross tons per day per foot of 
cross-section, The granite pavement on Third street 
at the bridge, as described, put down in 1874, on exam 
ination in 1885 was found to bein good condition, with 
but nominal repairs, although much disturbed by 
changing car tracks and other street openings, but 
may yet be relied on to double its record. This work 
has cost per square per year to date including grading 
five dollars per square, Wood at the same point 
would have cost fifty-four dollars per square, and 
been worn out, while the present pavement promises 
ten years of continued use. 

St. Louis has tried many experiments in street eon 
struction since 1818, a period of 67 years, commencing 
with limestone blocks, then 
straight. 

Tn 1851 and 1852, plank wheelways were tried 
failed to give satisfaction. 

Limestone macadam, topped with gravel and rolled 

Limestone macadam, topped with sand and rojled 

Limestone macadam, topped with earth and rolled 

Limestone macadam, topped with Paducah gravel 
and rolled, 

Limestone macadam, pitched with coal-tar-bitumen 
and rolled. 

Porphyry macadam top-dressed and undressed. 
Granite macadam straight and pitched with coal-tat 
bitumen and rolled, so thatthe changes on macadam 
may be said to have been fully rung in St. Louis; but 
itis our geological neighbor and friend, as is the great 

river, and we can never be divorced, 

Tn 1855, cobblestone was tried, but failed to give sat- 
isfaction. 

In 1860, oak blocks on boards were introduced, and 
from 1863 to 1884, cottonwood plain, cottonwood burnet 
tized, pine plain, pine burnettized, elm and sweet gum- 
treated flooring being used in every case except that of 
the Stowe patent, where the foundation was sand. In 
1860, a number of blocks were put down with what was 
known as cellular iron pavement, which gave place to 
wood after eight years, being vractically worn out and 
difficult to repair, besides being erceeding slippery, and 
on high grades, when worn, very dangerous. In 186s, 
the Fisk concrete claimed attention, and in 1869 it {had 
succumbed to traffic aftera 9 months trial. Asphalt 
block has been tested and makes a handsome and de- 
sirable street, fullof all the qualities that go to make 
a good wheelway except ability to stand the punish 
ment of traffic. 


Sheet asphalt was introduced in 1883, and gum wood 
in 1884 on a concrete base. Telford pavement has from 
an early date claimed deserved attention for outside 
streets, and top-dressed with gravel and rolled, makes 
a good road under a ny dérate traffic. 


Select limestone blocks for alley work give fair ser- 
vice, except on alleys used for commercial purposes, 
where the use of granite would be economy. Of wood 
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it may be said that while affording a pleasant and com- | 


paratively quiet street under traffic, with easy traction, 
it is unfit for business streets, being tooshort lived and 
eostlyto maintain; still, it should be preferred to a 
macadam surface, where the macadam costs the same 


or even 1e8s to maintain, being cleaner, but it would | 


be better economy to put down stone at once. 
For residence streets or avenues the sheet asphalt 


takes a position that in view of its sanitary value, ease obstacles may be feeble; nevertheless, their 


of repair, cleaning and pleasant wheel surface, cannot 
be overlooked as among the valuable road coverings of 
the day. 

~~ -— I 


The Climatic Influence of Forests. 


Translated for ENGINEERING NEWs. 


lation to colonization, practically as follows : 

I. Zhe influence of forests upon the production 
and frequency of rains. 
formation of rain by the intermingling of two 
volumes of air at different temperatures; the 
density of saturation of the watery vapor in- 
creases more rapidly than the temperature 
itself, and condensation takes place, accord 
ingly as the two volumes ofair are or are not 
saturated with moisture. 

Babinet gives another explanation; whena 
volume of air charged with watery vapor 
meets an obstacle, it is forcibly lifted up and 
expands, the temperature is thus lowered and 
the condensation of the vapor follows in the 
form ofrain. Thisis what M. de Lapparant 
means when he says that ‘‘obstacles placed 
in the path of a current of humid air mechan- 
ically extract the moisture from the vapor as 
pressure causes water to leave a sponge.”’ 

Rains are more frequent in mountainous 
countries than in the plains ; and this phenom- 
enon is especially remarked in the vaileys 
lying at the foot of high mountain chains ex- 
posed to currents charged with moisture; as 
inthe regions west of the Cordilleros and 
Andes, and south of the Himalaya mountains ; 
at the foot of the last named range the warm 
winds of the tropics deposit a rainfall of about 
48) feet per annum. 

These two explanations of rainfall are both 
admissible; the phenomenon is as much the 
result of one of these actions as it is of the 
other and frequently the two are combined. 

It is easy to demonstrate, in the two cases, 
the influence of the forests upon rainfall. 
These forests act in the beginning as the 
sources of a temperature differing from that 
of the mean air, and experiment has proven 
that this temperature, under the trees and 
outside the wooded space, is never identical; 
ataheight of abou’ 5 feet above the ground 
the mean annual temperature is about 0.75° C 
lower under the trees than outside, as ob- 
served at the German forestry stations. A 
forest may then be considered as representing 
a mass of air of a temperature differing from 
the general atmosphere, and usually lower; 
this air effects by its radiation all that is in its 
neighborhood, and plays a role to which suffi- 
cient importance has not yet been accorded. 
The volume of this mass of air would be ob- 
tained by multiplying its surface by the height 
of the tree trunks ; it would act by contact and 
radiation, not only upon the near strata of 
air—but also upon these which are brought to 
it by the arial currents; for there are currents 
at all times, as absolute rest is an impossibility 
even though the best anemometer fails to indi- 
cate it. Andin this forest the difference in 
range oftemperature withthe outer air will 
vary with the density of the mass. 

In the second place, forests act as physical 
obstacles, They force upwards the mass of air 
charged with water; which then expands, be- 
comes chilled, and condensation follows. The 
loss of living force due to the shock of contact 
and the equivalent production of heat is only 
exceptional, and is so limited in its action that 
it will not compensate for the other phenom- 
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Lucien Chanceral, of the Forestry School of | that in a cloud, or in a volume of humid air 
Nancy contributes a lengthy article to Le! forming a fog, the water is found in the state 
Genie Civile, of April 25, upon the climatic in-| of tine particles held in suspension; in a vesi- 
fluence of the Forests of Algiers, and their re- | cular form, in fact. 


| arrested, in part, by the wooded surface, the 


| speed of the cloud is slackened and its tem- 
Hutton explains the | 
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enon. Furthermore, the temperature di- | 
minishes with the pressure, according to a law | 
which is constant, toa height of about 10,000 
feet; and the simple fact of forcing the mass | 
of humid air into the more elevated regions is 
sufficient in itself to produce rain. Although | 
the action of forests considered as material 


influence can not be neglected. 

Considered again as a physical obstacle, a 
woods would mechanically stop or retard an | 
air current striking it at any angle; it would 
have the same influence upon it that any 
roughened surface would have upon an easily 
moving mass passing over it. Itis well known 


These minute drops are 


perature passes through the change in degree | 
which makes a shower possible. 

rom what we have said it follows, that the | 
more the forest is made up of high trees, the | 
better it ought to condense the watery vapor; 
in fact, experiment proves that the rain is 
heavier in a forest than on a surface covered 
simply by low bushes. The greater the extent | 
of a woods the more rain it should provoke; 
and again, all other circumstances being 
equal, the most densely wooded countries are 
those where rain is most abundant and fre- 
quent. 

But in reality this phenomenon of rain isex- 
tremely complex, and is influenced by the 
varying circumstances of temperature, pres- 
sure, altitude, season, the sun’s rays and the 
latitude. The one fact derived from the ex- 
periments mentioned, as being made at the 
German forestry stations, is, that it rains more 
frequently and abundantly in a wooded region 
than in the non-wooded; and we can affirm, 
without fear of denial, that the colonies will | 
have sufficient and regular rains as soon as 
the actual coefficient of woodland in Algeria 
is no longer the feeble quantity which it is to- 
day. In these colo cies this coefficient should 
be in direct proportion to the mean annual 
temperature ; and the effort should be made to 
carry out this law; especially in North Africa, 
where the density of the atmospheric vapor is 








very feeble, rarely exceeding 10 to 15 milli- 
metres of mercury. 

The influence of forests upon the regimen of 
rivers.—The rain-water which falls upon the 
earth is divided into three parts: One portion 
is subjected to the action of evaporation; 
another part filters into the earth to feed the 
springs and subterranean water courses; and 
a third still ripples over the surface of the soil 
as a direct tributary to the water-courses. 

We will first study the influence of forests 
upon evaporation. The quantity of water 
evaporated from different soils varies with 
their mineralogical, physical and chemical 
nature. Leaving out of consideration these 
physical circumstances, the coefficient of 
evaporation from the soil increases as the 
temperature becomes higher; and in Algeria, 
the evaporation would naturally be more con- 
siderable than in France. We can com- 
prehend that the forests, by their foliage, and 
by the debris and carpeting of dead leaves 
on the ground, would diminish evaporation 
in a notably degree. It may be objected that 
the foliage of trees multiplies the surfaces of 
evaporation and as a consequence favors it; 
but it is easy to realize that this factor is 
small as compared with the first named; and 
moreover while the one can only operate dur- 
ing the time of the shower itself, the other is 
constant in its influence. 

The influence of forests upon the infiltration 
and the surface streams of water is also wor- 
thy of consideration. By the covering of dead 
leaves and the vegetable mould which they 
produce, the forests regulate infiltration; and 
following the innumerable 


roots which’ 


2 


pierce the soil, the water is enabled to 
gain the deeper strata, and often penetrate 
otherwise impermeable material. The water, 
in fact, which soakes into the soil and follows 


| the roots of the vegetable growth and the in 


terstices of the rock, is first absorbed by the 
surface mould of the undergrowth, and it only 
leaves this after saturation, which follows de- 
termined laws. 

In regard to the power of absorbing water 
possessed by dense forests, we would remark 
that all forest soil is composed theoretically 
of the following elements: 

1. The covering which is made up by the 
vegetable debris falling upon the ground, 

2. The mould, formed by the decomposition 
of the covering. 

3. The vegetable earth, so ealled, which is 


}composed of the mineral debris of the rocks, 


the mineralogical 
mould, 
4. The mineral earth 


base, mixed with the 


mostly made up of 


ithe rocky debris 


5. The living rock, that which determines the 
nature of the soil, and under it the vavious 
mineralogical strata, 

The two first named el-ments are the most 
important for their power of absorption of 
which we speak. Eber-Mayer has found that 
in a forest the mean vegetable production was 
in round numbers, 6,000 kilos per hectare 
(about 5,344 Ibs. per acre), annually; the vege- 
table debris constituting one-half of this 
quantity. It is not then absurd to suppose 
that, in a forest normally situated, the bed of 
vegetable mould might reach a thickness of 2 
to 4 inches; or at least, that as far as the ab 
sorption of water is concerned by the forest 
soil, the conditions are the same as if this 
were so, It is then easy to deduce by the ab 
sorbent power of this forest soil, the quantity 
of water which it might store, ready to give it 
out gradually to the colony, and that at the 


} moment when ithas the greatest need for it 


that is to say during the dry season 

The forest mould, according to M. Dehérain, 
contains for each litre, 0.935 kilos of water and 
0.493 kilos of earth: then for a bed of mould 
equal to 0.05 m. in thickness, each square metre 
would contain 50 litres or 47.75 kilos of water 
and 24.65 kilos of earth, and one hectare of 
this soil would confine 478 cubic metres of 
water. If the 2,000,000 hectares of woodland 
in Algeria constituted a normal forest, they 
would then store up 956,000,000 cubic metres of 
water; or, fora bed of mould, 0.10 m. deep, a 
quantity nearly equal to 2,000 million cubie 
metres. 


It is interesting to study in this connection 
the value of forests as storage reservoirs, and 
ealculate how many reservoirs, like that of 
Hamiz for example, would be required to hold 
a volume of water such as we have mentioned 
above. The Hamiz reservoir, when full, con- 
tains from 14 to 15 million cubie metres: and 
dividing this into the first amount given above 
we find that 66 reservoirs of that size would be 
needed to hold the water stored in 0.05 metres 
of forest mould. 


Greater results still are obtained by taking 
into the calculation the other portions of the 
forest soil, and especially the surtace debris. 
Eber-Mayer compares this covering to a 
sponge, which retains by imbibition and by 
capillary action an eLormous quantity of 
water : the leaves falling annually are able to 
absorb from 5 to 13 cubic metres of rain water 
per hectare. 


Without for a moment contesting the im- 
mense and immediate utility of reservoirs, we 
would still wish to demonstrate that forests, 
judiciously distributed, have also a remark. 
able value, especially in Algeria, where water 
means the prosperity of the colony, By their 
surface debris, forests provide a screen op- 
posed to evaporation and favor the devcompo- 
sition of the rocks; by this debris and the 
mould beneath, they cover the soil with a 
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porous, permeable surface, comparable to an 


immense bed of sponges. 

If we now study the effect upon the running 
streams, or rather that portion of the rainfall 
which escapes over the surface to feed the 
streams, we will see that the forest elements 
of which we speak should diminish and regu- 
late this flow. 

The coefficient of water passing off over the 
surface of the soil, in any given country, is the 
relation between the quantity of unabsorbed 
rainfall passing directly to the streams, and 
the total quantity of water falling in that 
region; this coefficient is very variable, de- 
pending as before upon the mineralogical, 
physical and chemical composition of the 
soil. In the Alps, this portion of the rainfall 
gives rise to the phenomenon of torrents. 
Quoting M. Cézanne, ‘‘ the violence of torrents 
is in integral formed of an infinite number of 
imperceptible elements; the system of ex- 
tinction consists in destroying separately each 
of these elements without neglecting any.” 

It is clear that if the mountain tops stand 
for a long time denuded of timber and exposed 
to all the erosive action of rain, they will be 
finally reduced to a rocky skeleton, upon 
which any retimbering process would become 
extremely difficult. It is on a surface such as 
this that torrents gather their forces, thanks 
to the greater volume of rainfall passing freely 
over the surface and following the depres- 
sions; put timber in this basin of reception 
and you will arrest the torrential action. 

Numerous geograpical citations can be made 
in support of the theories advanced. Algeirs 
itself is a proof in point, for it was at one time 
wooded, and of water there was no lack. But 
now many of the old water courses are dry, 
thanks to the forest denuidtion; and the phe- 
nomenon is general over the whole north 
coast of Africa, in Tripoli, Tunis and Morocco. 
Palestine and Lybia, once so fertile, have been 
deprived of the woods and, as a consequence, 
of water and vegetation. In the Madeira and 
Canary Islands, and in the Azores rain was 
once abundant; the forests have disappeared 
and it is now rare. In some of the Antilles 
the diminution of rain has coincided with the 
disappearance of the woodlands; while in 
Porto-Rico the preservation of the forests has 
maintained fertility. At the Cape of Good 
Hope, at Georgetown, a sad change in the 
climate has occurred from this same cause. 

In fact, the following general law can be 
formulated: In every country where special 
cause for the natural humidity of the atmo- 
sphere does not exist, causes such as are found 
in the regions on the west coast of South 
America, the Atlaatic coast of Central America, 
the Brazilian Coast and the country south of 
the Himalyas, in every land where the propor- 
tion of watery vapor in the atmosphere is 
light, the maintainence of wooded districts is 
absolutely necessary from a climatic point of 
view ; and it is the more indespensible as the 
watery vapor in the air is the least and the 
temperature the highest. 

Then, too, wood itself is a factor only second 
in value to water to the colonist in Algeirs. It 
is a product everywhere growing scarcer, and 
to day in France, Italy, Spain and England 
the importations of wood notably exceed the 
export, and its intrinsic value is steadily in- 
creasing. The soil of Algeirs is capable of 
producing fine timber; for that which does 
grow there has all the desirable properties of 
density, hardness, elasticity and durability in 
air and water. But to reproduce forests of 
like timber would be now a long and costly 
operation. But among the trees that would 
grow in the new soil of Algiers with the great- 
est rapidity, we can cite the Eucalyptus Glo- 
bulus, now well known. The fact is well es- 
tablished that this tree will grow with a pro- 
digeous vegetable activity in a new soil of 
medium fertility, Under these conditions we 
have found that its mean annual increase, for 
a growth of 15 years, was about 15 cubic metres 


ENGINEERING NEWS AND 








per hectare; in oiher words, that the woody 
material upon a hectare of ¢ucalyptus was, at 
the end of 15 years, 15 X 15 = 225 cubic metres. 
And fixing the value of a cubic metre at 10 
francs, there would be found, at the end of 15 
years, 2,250 francs per hectare of timber, or in 
a well managed forest an annual valuation of 
150 francs per hectare. 

In the shape of saplings, the eucalyptus can 
be used at once for any minor carpentry; but 
it is first necessary to submit it to a slow and 
progressive drying. For to form its tissues so 
rapidly, this tree must absorb at the same 
time a great quantity of carbon through its 
leaves, and much water by its roots. It is this 
double faculty of rapidly absorbing both car- 
bon and water that explains, in part, its 
health-giving qualities. 

Some Other Influences of Forests.—Having 
shown how heavily wooded tracts contribute 
to the water supply of and furnish timber to 
the colonists, we will pass rapidly over other 
services still which theyare capable of render 
ing, froma colonial point of view. 


Timbered land would stop the formation of 


the sand dunes, which are now making a sen- 
sible progress over almost the entire extent 
of the north Afriean coast. It would protect 
cultivation against the wind currents from the 
sea. And forests, by protecting the soil from 
the direct rays of the sun, would also mate- 
rially check the phenomenon called the sirocco. 
In this connection, Becquerel has remarked 
that ifthe Sahara was covered with timber 
the sirocco would be suppressed, for he re- 
garded this frightful air-current as being en- 
tirely due to the heating of the desert soil. 
Grisbach, however, explains the sirocco as 
being a counter-current from the trade-winds. 

But as the tendency is to attribute all at- 
mospheric movements to mechanical causes, 
the theory of M. Faye is generally admitted. 
According to this last-named authority, great 
movements in air masses take their origin in 


the upper strata of the atmosphere and not at 


the surface of the ground; there are in fact 
true atmuspheric tides produced by the at- 
traction of the stars and the moon in partic- 
ular. These air masses in moving turn about 
a vertical axis, and this vertical axis itself is 


moved in a line parallel to itself; it followsa 


trajectory which is a parabola with the open- 
ing towards the East. The masses of air in 
their violent revolution assume a funnel-shape 
with the point towards the earth, and the 
living force produced by this gyratory motion, 
at the moment of contact with the surface of 
the earth gives rise to the phenomenon of 
storms and hurricanes. 

This theory explains, in part, the great at- 
mospheric movments. But does it prove that 
all movement in the air masses and watery 
vapors comes only from the higher regions? 
Does it prove that the theory of aspiration, or 
exhaustion, by which, before the day of M. 
Faye, it was attempted to explain atmosvheric 
movement, is completely erroneous? While 
we recognize the exactitude of the new theory, 
it does seem that the old theory is capable of 
existing side by side with it, and explaining 
still certain movements in the air currents 
which are being continually produced. From 
the standpoint of the older theory no one can 
contest the influence which a soil covered by 
forests would have in protecting this soil from 
being rapidly heated by the sun’s rays. And 
supposing that the sirocco was produced only 
by mechanical causes, if a massive woods 
would not suppress it it would still do much 
towards lessening its evil action. 

From a sanitary point of view, forests have 
an electrical action favorable to sanitation; 
directly they give health to a country by tak- 
ing up the azote of the ammoniacal compounds, 
in seizing the carbcn in, the carbonis acid and 
restoring the oxygen, in sifting out the humid 
air charged with miasmatic vapors, all to such 
a degree that the people living under the trees 
are better preserved,as is proven in the Pontine 
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marshes. We would not say that the sanitary 
influenve of forests is illimitable; for jt js 
evident that their action would be very feeb}. 
opposed to the endemics peculiar to the inter. 
tropical countries, where the humidity ana 
heat are united and powerful in action to an 
extreme degree. 


‘The Burnham Sewage Outfall Works” 


BY{[ALFRED BARTON BRADY, ASSOC, M, INST. ©, FE, 





The town of Burnham, in Essex, is situated 
onthe northern bank of the river Crouch, at 
about 5 miles from its outfall into the North 
Sea; a large portion of itis below high-water 
of spring tides, from which it is protected by 
extensive embankments, ‘Che population of 
the town is (1881) 2,524, and it is within the 
Rural Sanitary District of the Waldon Union. 

In 1883 a scheme of sewerage and sewage 
utilization was designed by the author, and 
received the sanction of the Local Govern. 
ment Board in July of that year. The works 
were immediately submitted for tender, and 
let to Mr. J. W. Steward, of Southend, who 
completed his contract in April. 1884. The 
sewering is of an ordinary character, consis- 
ting of about 2} miles of glazed carthenware 
pipes, varying from 6 to 15 inches in diameter 
and accommodating a district of 57 acres, on 
which are four-hundred and thirty-five houses: 
but ample provision exists for the future ex- 
tension of the town, anticipated when the 
railway reaches it. At present the nearest 
station is Maldon, 13 miles distant. 

The 15-inch outfall sewer is 336 yards in 
length, and has a gradient of 1 in 1,000, 
From its commencement at the manhole near 
the ‘‘Kangaroo”’ coastguard ship to the out- 
fall works, it crosses three meadows, and is, 
for the greater part of its length, in an em- 
bankment formed to a depth of 18 inches 
above the top of the sewer. This bank is 
42 inches wide on the surface, with side slopes 
of1to1; the top is metalled, to form a foot- 
and barrow-path, and the sides are tinfoil. 
Ample means Lave been provided for flushing 
the sewers by admitting water from the river 
Crouch at high tide. For this purpose a line 
of 9-inch pipes was laid from the manhole 
near Birmingham square to the river, the 
mouth of the pipe through theriver-wall being 
protected with a tide-flap, and the end in the 
manhole being fitted with one of Mr. Bailey 
Denton’s flushing penstocks. By opening 
this penstock and the tide-flap, at a proper 
state of the tide, the river-water rushes 
through the 9-inch pipes nearly full bore, and 
along the 15-inch main sewer half full, with 
considerable velocity, thereby effectually re- 
moving all sediment. For the first fifteen 
minutes the flushing water is allowed to run 
into the tanks’ in which time all the sewage 
is flushed out of the pipes; when the water is 
diverted, by an arrangement of penstocks, 
into a marsh dyke leading into the tidal 
stream, and allowed to run as long as the 
height of the tide will permit. 

Two sewage-flushing tanks were constructed 
on the lines of the sewers, viz., one at the 
junction of Queen Street with Burnham Road, 
and the other at the north end of Chapel 
Street. Each tank is 50 feet long, circular in 
cross-section, of 3 feet internal diameter, and 
divided into two compartments by a 9-inch 
brick-wall, having an opening for communi- 
cation at the invert level, fitted with a 12- 
inch hand disk-valve. Each fluid-tank will 
hold 2,000 gallons. The object of the division 
into two compartmentsis that in dry weather, 
when it would take too long atime to fill 
the entire tank, one compartment only may 
be used ; in wet weather the tanks may be used 
to their full capacity. 

There are ten dead-Neads in the system of 
sewers, from each of which the sewers are 


*From selected papers of the Institution of Civil En- 
gineers. 
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flushed from a water-cart, constructed to hold 
950 gallons; the whole being discharged in a 
few seconds by means of a large outlet-valve 
to which is attached a leather hose, 6 feet long 
and 8inches in diameter. This cart is also 
adapted, and is used, for watering the streets, 
when not is use for flushing. 

The flushing water in the 9-inch branch 
sewers is intercepted, and made to do duty: 
over and over again, by plugging up the out- 
let in each successive manhole, until the main 
is reached, with conoidal-shaped plugs, leather 
bound. 

The 15-inch out-fall sewer is capable of de- 
livering, when running two-thirds full, 889,198 
gallons in twenty-four hours, or at the rate of 
2,044 gullons per hour, during that time, for 
the four hundred and thirty-five houses 
within the drainage area, 

Taking the population at 2,324, and assum- 
ing 15 gallons per head as the probable quan- 
tity of sewage, that would amount to 30,870 
gallons only, which would leave 858,328 gal- 
lons asthe contribution of surface-water, equal 
to 0.672 inch in depth over the 57 acres within 
the drainage area; but as there is a consider- 
able area included in the sewerage district 
which is either pasture or garden-ground, cer- 
tainly not more than one-fourth of the rainfall 
could possibly reach sewers, 

‘here are three storm-water overflows pro- 
vided in the lower part of the town, for the re- 
lief of the outfall sewer during periods of ex- 
cessive rainfall. 


The outfall works consist of screening and 
filter-tanks in duplicate, to allow for the re- 
moval of the deposited sludge, and the cleans- 
ing or renewal of the [filtering materials, 
The tanks are constructed of graystock bricks, 
built in Portland cement mortar, and lined 
with puddled clay. The walls are coped with 
bull-nosed blue Staffordshire bricks, on edge, 
beyond which is a margin of three courses of 
blue bricks laid flat, making a good footpath 
nearly 2 feetin width surrounding the tanks. 
The floors of the tanks consist of common 
bricks, laid on edge, grouted with cement, 
upor a foundation of Portland cementconcrete 
6 inches thick. The sewage is first received 
into a small intercepting chamber, fitted with 
two oak sluices, by means of which It is directed 
into either set of tanks. In flowing through 
the tanks, the sewage is deprived of the 
grosser matters by means of two rows of re- 
movable wire-screens, supported on dwarf 
walls, and made to slide in grooved piers. 


The further deposition of the solids is aided 
by aweir, over which the sewage flows in a 
thin sheet to a filter-bed of sand and assorted 
gravel. Through this it gravitates and passes 
through a dwarf wall, built with 1j-inch open 
vertical joints. The sewage then flows in a 
thin sheet over a second weir, through a sec- 
ond similar filter-bed,and another open-jointed 
dwarf wall, finally passing along achannel in 
a clarified state to themarsh dyke. 


The level of the outfall into this dyke is 1.25 
foot above ordnance datum, or 10.07 feet below 
high water of ordinary spring tides. The 
average level of the marshes is 6.12 feet above 
ordnance datum, or 5.20 feet below high water 
of ordinary spring tides. 


The top of the river wall or bank is 15 feet 
above ordnance datum. 


The effluent from the tanks has to pass 
along the marsh dyke for a distance of 1,100 
yards, to the “‘pile-house ’’ sluice, where it 
flows at suitable states of the tide, with the 
land-drainage, into the river Crouch. The 
outfall works are approached by a small 
brickwork bridge, constructed over a marsh 
dyke, 


There isa pair of strong, oak-framed and 
braced gates, hung to oak posts at the en- 
trance to the works. 


The whole of the grouad surrounding the 
tanks, within the boundary fence, was levelled 
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and metalled with 6 inches of coarse gravel, | 
level with the coping of the tanks. 

The sewage tanks are frequently cleaned ; | 
one set being cleaned whilst the other is in| 
operation, Each screening tank contains 17) | 
cubic yards of sewage; and when the cleaning | 
begins, the more liquid portion of the sewage | 
is pumped, and the solid portion scooped into | 
iron-bodied sanitary carts, fitted with covers, | 
taken on to the land of aneighboring farm, and | 
there disposed of. 

The layers of sand and assorted gravel form. | 
ing the filter-beds are removed once in two | 
months, and after being thoroughly washed | 
are replaced in the tanks, with such additional | 
sand as may be required. The total cost of | 
the works was £2,800, inclusive of the purchase 
of land, compensation, legal and engineering | 
expenses, 

The paper is accompanied by a map of the | 
sewerage district; two drawings giving details 
of the pipes and fitting, and coples of the | 
specification and regulation as to house-drains, | 

co 


OUR MATHEMATICAL COLUMN. 


THe ANCIENT Chaldeans knewthat eclipses recur in 
the same order in a cycle of about eighteen years 
This period is called the saros, and it contains 41 solar | 
eclipses and 2 lunar eclipses, It was of value to the 
ancient astronomer in computing his almanac 

Bisnor BeRKk.ey in 1734 wrote as follows concerning 
the differential and integral calculus: “I have no con 
troversy about your conclusions but only about your 
logic, and it must be remembered that I am not con- 
cerned about the truth of your theorems, but only as to 
your way of coming at them.” 


Some YEARS agothe following problem was proposed 
inanalmanac: “Itis required to put 20 hcrses in a 


| 


stable containing 5 stalls, and have an odd number of | 


horses ineach sta.” This is an impossible problem, 
for the sum of an odd number of odd numbers cannot 


be even. Many persons however spent hours in vainly | 


attempting ita solution. 


NEARLY ALL the arithmetics tell us that there is no 
rule for discovering prime numbers. The following, 
however, is sucha rule, demonstrated by Wilson about 
a hundred years ago: Letnbethe number to be tin- 
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A. W. Haynes, Austin, Minn., deduces 11,390 eubie 
yards, while W. W. Follet gives 19,000 euble yards. The 
following is the solution by Mr. Follet 

Let A be area of the longitudinal seetion in ajuare 
feet; then 27 A is the volume in ecuble feet, and ti A in 
the volume in cuble yards, Now to find A, draw a hor 
isontal line parallel to the line of the eut through the 
top of the highest station. Then it will be seen that 
the distance from thia line to the surface of the rock at 
200 feet to the right is four times the distance at 100 feet 
tothe right. Hence the surface of the rock on this side 
is parabolic, and the area is readily found, sines the 
area of any parabola is two-thirds of the cfreumacribing 
rectangle, In the same way the curve on the other side 
is also a parabola, The total area A ja then the sum of 
the two parabolic areas and two rectangles, and is 
found to be 12,000 square feet. Therefore the number 
of cubie yards in the cut ia also 12,000, While this 
amount is the moat probable cuble contents of the rock 
cut from the dimensions furnished, in practice it 
would be wiser to take two or three planes in each see 
tion, and, as the hightsa would not be likely to eonform 
to the parabola, to then compute the contents by the 
prismoidal formula, or by average end areas. 

PROULEM 14. Whatisthe length of a atrip of carpet 
three feet in width laid diagonally across the room 
which i# 12 feet wide and 14 feet long? The carpet is 
to be laid in such a position as to allow the corners 


| to touch the sides of the room, 


Several solutions to this problem giving anawers 
ranging from 14.9 feet 19.1 feet have been received, but 
as the question is the same as the Howe truss angle 


| bloek proplem, to which we gave a good deal of apace 


in vol VL.of Enorngrenine News, we here will only make 
one remark, It cbe the length of the carpet conditions of 
the problem give the equation, ©* — aer* ) ao0nr 4b 
which isa biquadratic. One of the roots of this equa- 
tion is the required length of the carpet. The solution 
of the equation is more diMeult than that of a quadratic 
and inthis lies the whole diMeulty of the problem 
Approximate solutions ofthe problem may be made in 
many ways butan exact discussion can only be effected 
by attacking the biquadratic, 

PRropLeM 15, Aman bought 100 animals, consisting of 
sheep, lambs and nigs, for $100, For each sheep he paid 
$10, for each lamb #3, and for each pig 50 cents. How 
many of each kind did he purnhase? 


Reveral solutions have been received, all agreeing 
that the number of sheep purchased was 5, the number 
of lamba 1, andthe number of pigs 94. The following 
ia the solution by John Hittel, Lehigh University, 
Bethlehem, Pa, : 

Let « ~ number of sheep: /« number of lambs, and 


vestigated, Multiplytogether all the integers up to pe number of pigs. Then from the conditions, 


and including n—-1. Add one to this product, and divide 
the result by». Ifthequotient is an Integer,n is a 
prime, but if not, nis nota prime, For instance let us 
try 5. The product of 1, 2, 3 and 418 24; to this add one 


making 25; as this is exactly divisible by 6, the number | 


5 isa prime, 


Tue ALMANAC for June informs us that the moon is in 
perigee on the 13th, and in apogee on the 28th. Also 
that the summer solstice occurs on the 2st at 1.45 
morn. Venus may be seen in the west setting soon 
after the sun. Marsis visible in the morning rising 
about two hours before the sun. Jupiter seta about 
midnight, and hovering nearthe blue star Regulus in 
the constellation Leo, Saturn seta in the northweat 
about an hour later than the sun. The weather 
promises on the whole to be fair, but about the 25th, 
26th, and 27th a heavy rain may be expected in Penn- 
sylvania, Maryland and Delaware. 


Meyer has shown that a constant relation exists be- 
tween the velocity of sound in a body, ita chemical 
equivalent and its coefficient of linear expansion. Let 
v be the velocity of sound in meters per second, « the 
chemical equivalent of the body and ¢ its coeMeient of 
linear expansion for one degree Centigrade, Then for 
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solids he gives the formula v = while for gases 
v ce 


75 


4 / p 100 
wa wf Wp 1oo 


| Eliminating p we have 
7 
7 6 

1” 
Now there is really a third condition to the problem, 
| namely that the values of s, /and p must be integrul 
jand positive. Hence if / 1,4 @5, while for other 
values of |.the numbers is not integra) and positive, 
| Therefore the only numbers which will satiafy the 
problem are « © 5,/ «1, and p= 94, 





I 
Mortar. 


BIK. B. BAWLINKON, ©. E, 


| Mortar for sewer works in all cases should 
ibe capable of setting in water. Portland 
|cement and lias limes make good hydraulic 
| water. The proportions of cement, or of lime 
to sand, should not exceed two and a half of 
clean sharp sand to one by measure of ground 
Portland cement or lias lime. If clean furnace 
ashes or slag are available, there may be two 





the formulais v= —. 

Vee 
equivalent of iron is 28 and its coefficient ¢ is 0.000 118, 
Then from the formula the velocity of seund in iron is 
found to be 15.1 meters per second. 


PRoBLEM 12. Take any triangle, and upon each of ite 
sides describe an equilateral triangle. Prove that the 
straight lines joining the centers of these so described 
equilaterial triangles will form an equilateral triangle. 

A lengthy algebraic demonstration of this theorem 
has been received from W. W. Follett, Shreveport, La., 
which consists in taking any triangle whose sides are 
a, b and ¢, finding the rectangular soSrdinates of the 
centers of the three described equilateral triangles, 
and then deducing expressions for the three distances 
between these centers. These three distances are 
found to be equal, and hence the triangle formed by 
them is equilateral. 


Propiem 13. How many cubic yards are there in a 
rock cut 400 feet in length with vertical sides 26 feet 
apart; the cuts at the regular 100 feet stations being 5 
feet, 33.5 feet, 43 feet, 33 feet, and 3 fvet? The surface of 
the rock is fair and the cross-sections are level. 


For example the chemical 


of sand and one-half of ashes or slag, the 
whole to be mixed in a revolving pan, each 
pan-full to have twenty minutes grinding. 
When mortar is used with bricks, the beds and 
joints should be spread thick and full over the 
entire area of both bed and joint, leaving, 
when pressed into place, a bed and joint never 
less than one-eighth of an inch in thickness of 
mortar. In 4 cubic yards of completed brick- 
work there should not be less than 1 cubic 
yard of mortar incorporated. In making 
mortar or concrete, it will be of the utmost 
importance to use clean materials and to pre- 
serve them clean; the water used for wetting 
bricks and for mixing concrete and mortar 
must be free from silt. Concrete and mortar 
should also be used on clean surfaces. 
TE 
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Tue American Exhibition of 1886, in London, 
has secured an area of about 22 acres for this 


purpose near South Kensington, adjoining the | 


Earl’s Court and the West Brompton Stations 
Every railway in Great Britain will have 
facilities for immediate and convenient ac- 


cess, and the London Architect says, ‘ there | 


can be no question but that the present site 
has advantages over any other to be had in 
London.”’ 


Tue Connecticut Association of Civil Engi- 
neers and Surveyors have published the 
minutes of the Regular Meeting of April 15th, 
at Waterbury, Conn. The pamphlet gives the 
proposed amendments to their Constitution 
relating to membership; fixing the age of 
active members as over 21 years and to have 
at least two years active practice as civil engi- 
neers or surveyors. 

Among the papers read at the meeting and 
printed, are the ‘Bristol Water Works,”’ 
by R. D. Barnes, illustrated ; the ‘‘ Waterbury 
Water Works,” by Nelson J. Welton, illus- 
trated, and ‘“‘On the Developement of Drain- 
age Areas for the Water Supply of Cities and 
Towns,”’ by H. W. Ayres. 


TuE officials of the Penna. R. R., are re- 
ported to be actively engaged in considering 
the feasibility of bridging or tunneling the 


many streets of Philadelphia now crossed by | various members, proportions of compression 
There are said to be 400 grade | and tension members, with formule, wind and 
crossings by the Penna. R. R. alone in that} shearing strain, etc. 
city, and the Reading railroad probably has as| relating to connections, riveting, 
With 800 such crossings, multi- | pins, etc. 


surface tracks. 


many more. 


| Billings, who will lecture upon hygiene. 


~ | and in the future at least may look for that 
| improvement in the methods of fitting out our 
| houses and our towns in accordance with the 


; 3 | pets. 
Sha contingent of War Office officials to survey 
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ENGINEERING NEWS AND 


THE Deusen of t Volumbia wiitian of this 
city, have decided to add sanitary engineering 
as a new course of instruction in the School of 
Mines. The Chair will be filled, itis said, by Dr. 
The 
course will continue over four years and upon 
passing a satisfactory examination the degree 
|of Sanitary Engineer will be conferred upon 
|the graduate. We are certainly advancing, 


laws of health, in which we are now woefully 
| lacking. 


Engineering, of May 22nd, has a scathing 
editorial on the Suakim-Berber Railway, and 
| the general mismanagement of the project to 
|date. Itasks whatis to be done with the 20 
and of railway laid at such immense cost 
'and with an extraordinary flourish of trum- 
It suggests a pilgrimage to Suakim by 


| the results of three months works in railway 
|building by the foremost engineering and 
| manufacturing nation in the world, where the 
| combined efforts of an army, several hundred 
navvies and 900 coolies from India have suc- 
|eeeded in laying 26 miles of railway over a 
country flat as a prairie, inthe time specified. 
| Engineering terms it a ‘‘ monument of British 
official ineptitude,’’ 
| The remedy for this is the organization of 
an efficient army railway construction corps, 
jor at least some well-digested plan of pro- 
cedure when the army needs a railway, says 
Engineering. It seems that within a few days 
preceeding the tinal orders, even the question 
|of gauge was undecided, and anything from 
18 inches to 4 feet 84 inches was proposed in 
| succession and abandoned. The putting of 
the Suakim contract into private hands proved 
|that the War Office was unable to undertake 
| it itself. 

This civilian contract is severely criticised ; 

it seems something was always lost or want- 
|ing, and the workmen spent half their time 
sitting on the sand and waiting for supplies. 
Finally Engineering suggests that a few men 
be sent to America to study the system in 
| Vogue on the prairie lines here, so that a plan 
may be elaborated in time for their next little 
war. 


———— SS _ 


Iron Bridge and Viaduct Specifications. 





The second edition of the ‘‘ General Specifi- 
cations for Iron Railroad Bridges and Via- 
| ducts,’’ by Theodore Cooper, Consulting Engi- 
neer, is now ready and for sale at this 
| office. 

The long experience and well-earned repu- 
tation of the author as an expert in iron con- 
struction makes unnecessary any extended 
notice of this useful publication. Mr. Cooper 
here gives the professional and unprofessional 
world practically the benefit of the long years 
of his own practice and observation, and ex- 
presses himself in language clear and con- 
densed but covering well all the vital points 
in the case. 

This edition of the specifications embraces 
the classes A,B, and C, (formerly issued separ- 
ately), and is arranged under the following 
heads: General Description: with kind of 
girder preferable for various spans, floor sys- 
tem, ete. Loads: under classes A, B, and C, 
relating to position and weight of moving load 
and types of engine and train proposed. Pro- 
portion of Parts: with maximum strain on the 





Details of Construction : 
eye-bars 
Quality of Material: with tension 


plied by the ever increasing number of trains, | and bending tests and inspection of wrought 


the chances for accident to the moving public 
| Painting, Erection and Trial Test. 


of Philadelphia seem very good. 


and cast-iron and timber, Workmanship, 
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With these specificacions are ieatuhed blank 


proposals for building and erection, and space 
is left for the interpolation of such special} 
clauses as the case may require. 
$1.00 each, $10.00 per dozen, or $60.00 per hun- 
dred. 


The price is 


EE 


The B. & O. R. R. in Philadelphia. 


The present ial of the Balt. & Ohio R.R 


Co. for right of way through Philadelphia, js 


probably one of the most important railroad 


movements now being made on the Atlantic 
coast. 
outlay of capital required, the prominence of 
the competing corporations and the engineer. 


The interests involved, the ¢ normous 


ing difficulties encountered in the attempt to 
lead a trunk line through a densely populated 


city without too much interfering with the 


rights of the public, make the question inter 


esting to all classes. 


The Philadelphia Press, of June 1st, con- 
tains a long interview with Chief Engineer 
Douglass of the B. & O. Phila. Branch; in this 
interview he gives a short history of the 
several lines proposed, and from it we make 
the following extracts: 

After first reciting the advantages to Phila- 
delphia of having a competing line within its 
limits, and the bitter opposition to any such 
competition from the Penna. R. R. Co., Chief 
Engineer Douglass refers to the first of the 
projected lines. This line left the Phila. & 
Reading main-line at about 2ist street and 
Pennsylvania Avenue, crossed the Schuylkil! 
River on a line with Powelton Avenue in West 
Philadelphia, passing over the yards of the 
Penna. Co. by an elevated viaduct, and from 
3ist street to about Lancaster Avenue, it was 
a surface road with grade crossings through 
private property. Then it passed by a tunnel 
to 46th and Market streets, and finally by 
open cuttings and grade crossings to the 
western limits of the city near Mt. Moriah 
Cemetery, where it connected with the main 
line to Baltimore. This project was excessive 
in cost and objectionable from the fact that it 
cut up some of the most valuable private pro- 
perty in West Philadelphia. It was as a con- 
sequence abandoned. 

The Schuylkill Falls, or second line, passed 
by tunnel under Fairmount Park, skirting the 
western boundary of the city, and connected 
with the Falls Bridge across the Schuylkill 
River, and thence on to the Bound Brook 
route to New York. Apart from the physical 
objections to this line, was the law prohibiting 
any railroad from passing through, under or 
over Fairmount Park. This scheme also 
would have required the Main depot of the 
company to be located at the present P. & R. 
R. R. Station at Broad and Callowhill streets, 
away from the center of population and com- 
merce. 

The Schuylkill East Side Railway line was 
then projected. This route left the Chester 
branch of the Reading R. R. near 54th street in 
West Philadelphia; crossed the P. W. & B. R. 
R. overhead near 48th street., and the Schuyl- 
kill River, diagonally, about 1800 feet below 
the Grays Ferry Bridge and at a height of 
about 23 feet above mean high water. From 
the river it continued on with a descending 
grade to 34th street, where it crossed the old 
P. W. & B. R. R. into Philadelphia (now aban- 
doned for passenger traffic) and went under 
the Delaware extension of the Penna. R. RB. 
at the Arsenal Bridge, between the east main 
abutment and the river. Thence the line 
passed along the Schuylkill river frout at 
grade, going under the South, Chestnut and 
Market street Bridges and also under the 
Pennsylvania R. R. Bridge at Filbert street. 
to the intersection of 24th and Vine streets. At 
the last named pointean elevated structure 
commenced with a fleavy ascending grade and 
crossing ali streets from Race to Spring Gar- 
den inclusive at a height of from 13 to 27 feet 
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| gia c 
above the street line. The connection with | Tange in silver from $40 to $100 per ton, and than once proposed to connect the two 
the P. & R. R. R. was to be made near Green | ©@” be worked at a cost of $3perton. Millions countries. In order to get a narrow crossing 
street on Pennsylvania avenue. The railroad | Of tons of tailings left by the old miners can the line proposed was between Vortpatrick 


company proposed to the city authorities to 


be re-worked at a handsome profit. Only 


and Donaghadee, a distance of 22 miles. 


take the Green street and Fairmount avenue | 4bout 10 per cent. of the silver district is now | Quite lately, however, a new route has been 
entrances to Fairmount Park over the rail-| Worked in a very rude and wasteful manner; | projected, which has already gained favor, 


road tracks, if the city would change the 
grades of those streets. This would do away | 
with the present danger of crossings of the old 
p.& R. at these points. By this East Side | 
scheme the general passenger depot of the! 
new line would be located on the Schuylkill | 
River, somewhere between Chestnut and | 
Spruce streets; its terminus would be the 
Green street connection with the present P. | 
&R.R. R. 

Col. Douglass, denies the rumor that the | 
company intend to pass by a surface road | 
to the Green Street Station of the New York 
Branch of the Reading R. R. He says the 
new route to New York will be by the Read- 
ing R. R. to the Falls Bridge, and thence to} 
the Wayne Junction with the New York | 
Branch. He says the effect will be to decrease 
the number of trains crossing Broad street into | 
the old Callowhill street depot, as many of | 
the local trains will go to the Chestnut-Spruce 
street station on the new line. 

This is an apparently fair statement by the | 
chief engineering official of the company of 
the present project, the last being the adopted 
one. While the scheme has objections as 
would almost any plan for entering Philadel- 
phia at this date, the violent objections made 
to it by the partisans of the Pennsylvania 
R. R., come with a bad grace from the last 
named company. The Pennsylvania R. R., 
now has a very net-work of tracks over many 
of the same streets over which the B. & O. 
proposes to pass, and has surface roads on 
others which the Baltimore Company intend 
to pass under or over. The Pennsylvania 
Company already does for the Delaware front 
what it would prevent if possible on the 
Schuylkill; it has a surface road skirting the 
first-named river. 

Meanwhile petitions against the B. & O. 
R. R., are being industriously circulated and 
published in the press, and a bill is being 
pushed at Harrisburg to prevent any railroad 


flooding by water causes them to be aban- 
doned for a greater part of the year, as they | 


\are totally without adequate appliances for | 


pumping or draining. 
Mr. Grace has secured the right to pump out | 
and put in working order the abandoned mines | 
with the privilege of working them for his own | 
profit for 99 years. The local miners also| 
agree to give him 20 per cent. of their gross 
product for introducing into and operating | 
pumping machineryin their mines. 
The Oroya R. R., wascommenced in 1870 and | 
rises 5,000 feet in the first 46 miles, and then, 


and is spoken of as a thuroughly practicable 
undertaking. The line in question, known as 
the Scotch-Irish tunnel, is from the Mull of 


| Cantire to the Antrim coast of Ireland. a dis- 


tance of only 16 miles. Viewed in the light of 
the great Severn and Mersey river tunnels it 
would seem a very feasible scheme, and one 
which when completed, would probably rank 
only second to the tunnel proposed under the 
Straits of Dover. This latest scheme is being 


| seriously considered, and application is likely 


to be made to Parliament for the necessary 
powers. Its distance north of the present 


|after a most difficult passage through gorges | route (120 miles) is somewhat of a drawback, 


and on ledges hewn out of the mountain side, | but with fast through trains and the saving of 
tunnels the Andes at a height of 15,645 feet | time in transhipment, a gain might very prob- 
above the sea, and ends near Oroya, 12,178 feet | ably be effected. 

above the sea. The aggregate length of the | 

63 completed tunnels is about 21,000 feet. The | 

great tunnel of Galera will be, when completed, | Annual Report of the City Engineer of Provi- 
3,800 feet long. Almost the entire road re- dence, R. I., for 1884. 

quired rock-blasting. 





According to the annual report of City En- 
|gineer Samuel M. Gray, the expenditures in 
his department for 1884 were $39,290.39, includ- 
| ing $37,272.80 for salary of himself and assist- 
ants, and the balance for instruments, repairs 


tn ee 


Links in Trans-Atlantic Communication. 


Since the establishment of a regular steam- | 
ship communication between this country and | 
England various projects have from time totime 
been mooted to improve the existing service. | 
One of the most important of these is the} 
scheme put forward some years ago, and still 
brought up at intervals, by Mr. Austin Corbin, 
which consisted of theestablishment of exten- 
sive docks at Montauk Point, L. I., with fast | 
railroad service over the Long Island R. BR. to| 
New York; and included a line of swift} 
steamers to run from these docks to Milford, in | 
England ; these steamers were to be of steel, | 
well engined and equipped, and to carry only | 
mails, saloon passengers, and first-class | 
freight. A considerable saving in time of the 
transmission of the mails would undoubtedly 
ensue were this scheme carried out in its en- 





crossing a city street at grade. The latter law 
is good enough per se, and, if it is made retro- 
active and compells the removal of all present 
grade crossings, we should heartily approve of 
it, for they should have no existence in any 
city. Butin this case the bill has evidentlya 
verv especial purpose; being intended solely 
to hamper or prevent the end now aimed at 
by a great trunk line to enter Philadelphia, 
and in so much it is not to be commended. 
The antagonists in this railroad war are both 
“heavy weights,” and all will carefully watch 
the struggle going on. 


oe 


The Grace Contract in Peru. 





The N. Y. Sun contains a letter from Lima, 
Peru, of April 24, concerning the purchase 
from the Government of Peru of the Oroya R. 
R. by Michael P. Grace and associates of New 
York; from it we make the following extracts : 

The Oroya R. R. was built by Henry Meigs 
to the present terminus at Chicla, whichis only 
50 miles from the grand objective point, the 
famous silver mines of Cerro del Pasco, said to 
be the richest silver deposit in the world. 
This line Mr. Grace is to complete at a cost 
estimated at $10,000,000 By his concession he 
leases the whole line to Lima for 99 years, for 
nothing for the first seven years, and at an an- 
nual payment of $25,000 thereafter. The work 
already done is estimated to have cost $27,- 
600.000. 

The Cerro del Pasco mines, discovered about 
250 years ago by the Jesiuts and which have 
yielded hundreds of millions in silver, are in 
al enormous mass of ore somewhat like the 
carbonates of Leadville, Col., which is said to 





tirety. Another scheme, which was first pro- | 


posed several years ago, and was revived dur- 
ing the recent depression in Ireland as a means 
of giving work to the unemployed, was to cut 
a deep-water ship eanal right across country 


and incidental expenses ; Mr. Gray’s salary is 
$6,000 per annum. 

In the City of Providence there were laid on 
Jan. 1, 1885, 184.5 miles of water-mains from 4 
inches to 36 inches diameter; 1,216 hydrants, 
and total number of services 11,464. There are 
6,157 water-meters in use, including 3,594 of 
the Ball & Fitts Piston and 2,046 *‘‘ Crown” 
meters. The average daily consumption of 
water for 1884 was 4.083.373 gallons, and the 
maximum consumption, 6,144,000 gallons. An 
increase in high service facilities is called for. 


| The report includes the experiments con- 


ducted by Edmund B. Weston, Assistant Engi- 
neer in charge of water department, upon the 
flow of water through ordinary 2) inch rubber 
hose and nozzles of various forms and sizes; 
with formule, examples, and tables of dis- 
charge. 

The sewer department reports 49,4, miles of 
sewers constructed in total, from 66 x 72 
inches to16 x 24 inches, oval, and from 66 to 8 
inches circular, nearly all of brick. The re- 


from some point a little south of Dublin to} port contains a sketch of the modified J. J. R. 
Galway Bay, which extends a considerable |Croes’ Catch Basin Trap, very successfully 
distance inland, a good channel being dredged | used at the outlets of the storm sewers. With 
through the bay to the open sea. Such a} this department report are also a number of 
canal it was said would not only give shipping |diagrams showing results of cement tests; 
a more direct route from New York to Liver-|two of Portland cement and seven American 
pool, but would bring considerable trade to| natural cements, the names of the 
Dublin and other Irish ports, besides acting | brands not given. 
as a powerful civilizer to the wild west of Ire- 
land, where it was thought new ports might 
be established. Well ‘Vools. 

Other schemes have been to expedite the | as 
transfer of mails, etc., on the passage from| The American Well Works, of Aurora, IIl., 
Ireland to England. By the present route the | have issued a voluminous illustrated calalogue 
mails from America are landed at Queens-| of the plant and tools manufactured by them 
town from the steamer, taken to Dublin, or|for drilling artesian or sinking pipe wells. 
Kingstown, by the Great Southern and West-| Apparently every detail is illustrated and de- 
ern of Ireland Railway, shipped to Holyhead | scribed, and full prices are given for each 
by swift mail boats, and conveyed thence to | separate tool, or the drilling plant complete. 
London by the London and North-Western| Just now, when well-boring is in many parts 
Railway. It has been proposed to cross the | of our country the only practical, or the most 
Irish Sea by a high bridge, but this scheme is| economical, method of obtaining a water 
about on a par with the similar one to bridge | supply, this catalogue must be just what the 
the straits from Dover to Calais. Another | projectors or contractors want toconsult. For 
idea was to build a solid embankment across at|our own part we hardly realized before the 
some narrow point, from shore to shore with a} extent and variety of tools used in this exceed- 
railroad on top, but though some people evi-| ingly useful process. The catalogue includes 
dently considered it perfectly feasible, the | the complete plant for sinking artesian wells, 
bridge project was considerably more scien-| pipe-sinking by the hydraulic jet, the use of 
tific and practical. the screw-auger in well-sinking, ete. We 

But these chimerical enterprises serve so| doubt not the manufacturers will send the 
stimulate engineeis to produce something | publication to all interested persons on appli- 
more tangible, and a tunnel has been more | cation as above. 


later 
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H. P. Harris has been appointed General | 
Superintendent of the Pittsburg division of | 
the Baltimore & Ohio. 

Captain Georce E. Bevxnap, U. S. N. was | 
ordered to duty on May 23d, as Superin- 
tendent of the Naval Observatory, to succeed 


Rear Admiral Franklin. 


Wm. B. Kniaut, late City Engineer of Kan- 
sas City, Kansas, has resigned and resumed 
the practice of his profession with his old firm 
of Knight & Bontecou in the same city. 


Mr. W. M. Criements, of the B. and O., is 
mentioned as the probable successor of MTr. | 
John Scott, who recently resigned as General | 
Manager of the Cincinnati, New Orleans and 
Texas. 


A. G. MenocaL, according to the Panama 
Star and Herald, has found a 16-mile level 
stretch of country between Lake Nicaragua 
and Greytown, which will lessen the distance 
7 miles and reduce the cost $5,000,000. 


Martin J. Drxon, of Cleveland, O. has gone 
to Bangkok, Siam, to assist in introducing an | 
American system of telegraphy into that city. 
He is one of four telegraphy experts selected | 
by the Siamese Consul in New York. 


H. Fernstrom wasappointed May 27th, Chief 
Engineer of the Minnesota & Northwestern, to 
succeed N. B. Everts, resigned. The appoint- 
ment takes effect June1. Mr. Fernstrom is 
at present Assistant Engineer. 


D. W. CamMpBELL, Assistant State Engineer 
of Colorado, resigned his position, May 2ist, 
and will leave for Omaha, to accept a 
position in the Department of Bridges and 
Buildings of the Union Pacific Railway. 


M. M. Brieut, a young surveyor at San An- 
tonio, Tex., is said to have recently “found” 
a tract of about 4,000 acres of land that had 
been lost in that vast State. Various surveys 
had failed to include this tract, and as it lies 
along a wooded creek the discovery makes 
the finder a rich man. 


Cou. D. C. Dopar, widely known as a rail- 
road manager, has accepted the Vice Presi- 
dency and General Managership of the Mex- 
ican National Railroad Company, and the 
Mexican National Construction Company. 
Jol. Dodge started May 28th, for the City of 
Mexico to assume the duties of the position. 


Horace Kina, colored, the famous lattice 
bridge builder and inventor of the idea of in- 
serting new teeth in circular saws, died at 
LaGrange, Ga., May 28th, aged 78 years. He 
was highly esteemed. He once belonged to 
Mr. Goodwin, of Columbus, but was emanci- 
pated before the war. Many bridges in Georgia, 
Alabama and Mississippi were built by him. 


Jvuiivus D. Perscu, the “ oldest locomotive 
engineer’’ in the country died last month in 
Charleston, 8. C., the city of his birth. He 
ran the first locomotive ever built in this 
country, and the second ever in use on an 
American railway. This locomotive was 
built at the West Point Foundry Works in 
New York in 1830, and was called ‘‘The Best 
Friend of Charleston,’’ having been built for 
use on the South Charleston Railway, then in 
process of construction. Itarrived in Charles- 
ton on October 23, 1830, and was placed on the 
road on November 2, 1830.— Exchange. 


Mark T. Seymour died at his residence, in 
New York May 30,age 65 years. Asa contractor, 
especially for the construction of wooden 
railway bridges, Mr. Seymour was known in 
nearly every State of the Union.He was 
born at Still-water, Saratoga County N. Y. 
He had the contract for all the bridges 
on the Erie Road, which was his first work of 
importance, and the Portage Bridge, when 
built was considered a great engineering feat. 
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Mr. Seymour went South and was engaged on 
extensive contracts in Virginia at the break- 
ing out ofthe war, which he was forced to 
drop and come North. He had the contract 
for all the bridges on the Union Pacifie Rail- 
way and those for the Massachuetts Central 
Road. He was also given the contract for the 
Riverside Drive in this city, and in many 
States had charge of important work. 
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American Society of Civil Engineers. 





A meeting was held at the house of the So- 
ciety, on the evening of June 3rd, President 
Frederick Graff in the chair. 

The paper of the evening was by Eliot C. 
Clarke, on ‘‘ Records of Tests of Cement, made 
for Boston Main Drainage Works, 1878—1884.”’ 
The paper was very complete in the variety of 
conditions under which the cement was tested, 
and an interesting and animated discussion 
followed. 

The following were elected to the society : 

For Memsers: Ellery Cushing Appleton, 
formerly Chief Engineer Tonawanda Valley 
and Cuba R. R.; Resident Engineer of the 

orth River Construction Co., and recently 
Assistant Engineer Boston Water Works; 
Norman Wilder Eayrs, formerly Engineer 
Maintenance of Way, Troy and Greenfield 
Railroad, and Ho»sac Tunnel; Engineer Main- 
tenance of Way, Western and Sprinfield 
Divisions, New York and New England Rail- 
road ; now Principal Assistant, United States 
Engineer Department, Newport, R. I.; John 
Douglas Fouquet, Principal Assistant Engineer 
and Superintendent of Buildings, New York, 
West Shore and Buffalo Ry., Fishkill, N. Y.; 
Francis Vinton Greene, Captain, Corps of 
Engineers, U.S. A.; Assistant Engineer Com- 
missioner of the District of Columbia, Wash- 
ington, D. C.; Edlow Wingate Harrison, 
Engineer, New Jersey State Board of As- 
sessors, Jersey City, N. J.; Robert Woolston 
Hunt, General Superintendent Albany and 
Rensselaer Iron and Steel Co., Troy, N. Y.; 
William Cornell Jewett, formerly Resident 
Engineer New Orleans and North Eastern R. 
R.; now in office of the Chief and Consulting 
Engineer Cincinnati, New Orleans and Texas 
Pacific Ry., Cincinnati, Ohio; Charles Roberts 
Johnson, Signal Engineer of the Union Switch 
and Signal Co., New York City: Jonathan 
Parker Snow, Civil Engineer; in charge of 
Bridge Department in office of J. W. Ellis, 
Woonsocket, R. I.; Denning Jarves Thayer, 
formerly Resident Engineer and Superin- 
tendent of the “auca Valley Railway in the 
United States of Columbia; now engaged on 
the Surveys of the Isthmus of Tehuantepec 
forthe Tehuantepec Ship Railway Co., New 
York. 

For AssociateE.—John Woodridge Davis, 
Principle of the School of Mines Preparatory 
School, New York, N. Y. 

For Juntor.—William Barnard Fuller, As- 
sistant Engineer, Track, Bridges and Build- 
idgs, Eastern Division, Northern Pacific 
Railroad, Glendive, Montana. 


or 
Engineers’ Club of Philadelphia, Pa. 





Record of regular meeting, May 16th, 1885. 
President J. J. de Kinder in the chair; 34 
Members and 2 visitors present. 

Mr. Kenneth Allen exhibited and described 
an Improved Protractor, designed by Mr. 
John R. Freeman, Member A.S8.C. E., Law- 
rence, Mass., and made by Messrs. Darling, 
Brown & Sharpe, Providence, R. I., with 
special regard to accuracy and finish. It con- 
sists of a plate 6” x 12,” bearing an 11”, cemi- 
circle graduated to 20 min. The vernier, read- 
ing to minutes, is carried on an arm, through 
the center, to which may be accurately at- 
tached different arms. 20” long, graduated to 


1 1 
mm., ;dyo feet, A, in., A, in., toxin. tao inches. 
The error from eccentricity of center is de- 
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termined within }{ min. The total error at 
any part of arcis believed to be less than } 
min. In use, 100 angles are easily plotted in 
an hour, and in a year’s work,jits price—$130— 
is estimated to have ben saved. The whole 
is of nickel-plated steel. 

Mr. Dana C. Barber, Assistant Engineer of 
the Philadelphia Water Department, in charge 
of Sanitary Surveys and Investigation of River 
Pollution, presented an account of the pollu- 
tion of the Upper Schuylkill—being a brief 
résumé of some of the more notable and 
peculiar feature, viz: the acid pollution from 
the coal mines, the cesspool drainage of Read- 
ing, Pottstown water supply, the winter dis- 
turbances in the quality at Phoenixville, the 
drainage of State Insane Asylum at Norris- 
town, ete. 

The sulphuric acid from ths mines about 
Pottsville has been decreasing since 1868 on 
account of the transfer of mining operations to 
the other side of the mountain, draining into 
the Susquehanna, and now amount to but one- 
third of its former quantity. The most now 
comes from the region about Tamaqua. But 
few fish live in the river above Reading, and 
acid is neutralized by lime water from Tulpo- 
hocken Creek, sulphate of lime being formed 
and deposited. The water just below Reading 
would be very pure but for the foul drainage 
from that city—the greatest source of pollution 
in the valley. The most peculiar feature there 
was the underground strata of cavernous 
limestone, into which nearly half the cess- 
pools and privy wells are dug, and thus 
drained of liquid waste by natural subterra- 
nean channels to the river. 

At Pottstown, eighteen miles below the 
enormous pollution from Reading, the water 
supply was found to be drawn from the river, 
too, at the lower end of the town—below the 
discharge of much domestic sewage from the 
town itself. The local physicians have pro- 
tested against this in vain. - 

The water supply of Phoenixville, drawn 
from the Schuylkill above the town, was or- 
dinarily very good, but at times in winter, 
when the river was frozen over, became very 
bad. The author had discovered the cause of 
this to be due to the peculiar course of the 
channeland formation of the river bed just 
above the pumping station, which caused a 
deep ice jam that arrested the coarser or- 
ganic impurities and sentthem into the reser- 
voir. 

The pollution from Norristown was very 
serious, especially that from the State Insane 
Asylum near the town. No attempt to purify 
any kind of liquid waste before discharging it 
into Stony Creek had been made, except the 
the water closet sewage (60,000 gallons per day, 
from 1200 people), which had for two years 
been tréated as follows: the sewage was first 
settled in receiving basins and afterward fil- 
tered—first through blocks made of copperas, 
plaster of Paris and purifyin; lime of gas 
works, and then through finely pulverized 
blast furnace slag. By an ingenious arrange- 
ment, the filters were cleaned by perforated 
water pipes passing through the bottom, flush- 
ing the accumulations back into the setting 
tanks from which the sludge was pumped bya 
steam ejector, and run by gravity to a distant . 
part ofthe farm. This arrangement worked 
well, buton account of the nuisance from the 
unpurified sewage, it had been decided to dis- 
pose of the whole by sub-surface irrigation. 

Mr. C. W. Buchholz presented notes as to 
connectior of the Baltimore and Ohio R. R. 
with the Philadelphia and Reading R. R., 
through the city of Philadelphia. 

The B. & O. R. R. crossing from the south, 
must not only find a route through Philadel- 
phia to New York, but must have a line so 
located as to accommodate the enormous 
traffic of Philadelphis, With ample terminal 
facilities. This can only be accomplished by 
connecting the new line with the P. & R. BR. R., 
or withthe P. R. R., and since the R. & O. is in 
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opposition tothe P. R. R., it seems to follow 
that it must connect with the P.& R. RB. R., 
some-where on Pennsylvania Avenue cr 
Willow Street, the Junction R. R. having been 
absorbed by the P. R. R. after the lease of the 
P. W. &B. R. BR. 

Three such lines are possible and they have 
all been surveyed and carefully considered. The 
first line thoroughly examined left near Fifty- 
eighth street and the Chester Branch of the 
Pp. & R. R. R.and runs under West Phiiadel- 
phia by tunnel and open cuttings, emerging 
at about Thirty-first and Hamilton streets; 
thence over the yard of the P. R. R., over the 
Schuylkill River and above all the streets, to 
its connection with the P. & R. R. R., on Penn- 
sylvania Avenue at Twenty-first Street, 

The second line crosses the river below 
Gray’s Ferry, and running due east between 
Tasker and Dickinson street, connects with a 
line running south from Ninth and Green. 
All of this line would be above the surface of 
the streets. 

The great amount of personal property and 
valuable stores destroyed, and the enormous 
cost involved in their construction, led to the 
abandonment of these two lines, especially 
as no corresponding advantages would be 
gained by the people of Philadelphia or by 
the railroad companies, for so much destruc- 
tion of valuable real-estate, valuable only for 
limited purposes. 


The Schuykill River East Side R. R., was 
finally adopted because it interferes less with 
the traveled highways of the city than any 
other line possible; it destroys no valuable 
sesidences or costly retail stores, but on the 
contrary it will improve every property on 
east side of the Schuylkill, on account of the 
magnificent sites there offered for large man- 
factories. A rival railroad built there will be 
a source of profitto the property owner, will 
increase the commerce on the Schuylkill 
River, and will largely add to the wealth of 
Philadelhpia, without being a nuisance to its 
citizens. 

Howarp Murpny, 
Secretary and Treasurer. 
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Liverpool Architectural and Engineering 
Society. 


A joint meeting of these societies was held 
on Wednesday May 13th, at the rooms of the 
Architectural Society, 9 Cook Street, Liver- 
pool, where a paper by Mr. W. Goldstran on 
“Science and Art in Connection with Build. 
ings’’ was read by the author: 

The paper referred to the connection of 
science with building as “‘the application of 
an exact knowledge of the nature of materials, 
and of the principles of mechanics to the 
planning and construction of buildings with a 
view to their safe and convenient use ;’’ whilst 
the connection of art with buildings was said to 
be “‘the exercise of taste and skill in both de- 
sign and execution for the purpose of produc- 
ing a beautiful effect in the structure.”” Thus 
regarded, science and art, or utility and beauty 
ought to be amalgamated in building work 
without neutralizing each other; and the 
balancing of the two was the problem which 
every designer of buildings should endeavo1 
to solve. Forexamples of this happy union, 
reference was made to the dome of St. Paul’s, 
the steeple of Bow Church, the Vienna Exhibi- 
tion, and the arched vault over St. George’s 
Hall. As instances where science had ex- 
cluded art, mention was made of the Britannia 
Tubular Bridge and the new Tay Bridge. 
The man whose chief business it is to apply 
science to buildings is an engineer; but the 
architect. must cultivate science and art to- 
gether. The distinction between the two 
professions is very much an arbitrary one, 
Neither engineers nor architects have any 
exclusive right to the work of designing build- 
ings and such like structures. There is no 








line of demarcation between the two profes- 
sions. But there is a bond of union in the na- 
ture of their common pursuits. 


CORRESPONDENCE. 





Defective Dam Construction. 


SoutnH Norwalk, Conn. May 7, 1885. 
EptrTor ENGINEERING News.—The sketches sent here- 
with are intended to show the effects of frost and ice 
upon reservoirs, walls, ctc., as observed by me in a 
tour of inspection of dams in this State this spring. 
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Fria. 1. 


Fig. 1 is a dam built on a coarse, gravelly foundation, 
with a dry wall of rubble masonry faced on the up- 
stream side with cemented masonry. The dry wall has 
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| the embankments. In my own practice I prevent this 
by excavating a trench at the foot of the reservoir slope 
and fill it with puddle well mixed with lime. The 
eels will avoid the compound. 
W. B. Riper. 


A Matter of Credit. 





New York, June 2nd. 

EDITOR ENGINEERING NEws.—In the matter used by 
Frank H. Pond before the Engineers’ Club of St. Louis 
on May 13, 1885, and printed in ENGINEERING NEws of 
May 30th, the description of the Bethlehem Pa. Water 
Works is covied verbatim from “‘ The History and Sta- 
tistics of American Water-Works” in ENGINEERING 
News of April 29th, 1882, p.135. The copyist in attempt- 
'ing to correct a typographical error in the original, 
failed to look at p. 156 of ENGINEERING News of May 20, 
1882, where the proper correction was made, and thus 
was led to term the conduit an underground one, in- 
stead of a wooden one. The writer of the original hav- 
ing been at some pains to put the description of the 
Bethlehem Works in the compactly condensed form in 
which it appeared in ENGINEERING News, feels that in 
copying it, the gentleman in St. Louis might at leas; 
have given proper credit to the source whence he de 


rived it. J.J. R. Cross. 


LITERATURE. 
‘Transactions and Proceedings of the American Soviety 


of Cwil Engineers.” February, 1885. 
Contents: The Radical Enlargement of the Arti- 


ficial Water-way between the Lakes and the Hudson 
River: E. Sweet, and discussion ofthe paper by E. L. 
Corthell, Edward P. North, Willard 8. Pope, O. M. Poe 


evilently been crowded together by the pressure of the | and M. M. Drake. 


water against the cemented backing, which latter was 
too thin to stand the strain coming upon it. The 
cemented portion of the wall was either built lower 
originally or has settled lower than the dry wall, so 
that the latter has settled toa final bearing andhas per- 
mitted the facing wall totopple over and crack. The 
eracking in the top portion is apparently due to two 
causes; ist, the lifting of the wall by the freezing of the 
water which had penetrated into it, and 2nd, the ice on 
the reservoir being very thick, when the water was 





drawn down as shown, part of this ice rested on the off- 


“ Transactions and Proceedings of theAmerican Sociely 


of Civil Engineers.” March, 1885. 
ConTENTs: Discussion on the paper of Mr. Sweet in 


the February number, by A. P. Boller, E. H. Walker, 
E. 8. Chesbrough, W. W. Evans. T. C. Clarke, N. M. 
Edwards, Wm. E.Merrill, J. D. Van Buren, Jr., D. F. 
Henry, O. Chanute, C. Herschell, J. N. Tubbs. T. C. 
Keefer, Simon Stevens, Kobt. L. Harris, Theodore 
Cooper, F. Collingwood and E. Sweet. 


The paper of Mr. Sweet, which is in itself replete 


set c which formed a fulcrum for a knuckle-joint, and with statements and figures in support of his argu- 
when the water rose again, this ice-lever crowded out | ment for the enlargement of the Erie Canal, has called 


the wall and lifted it as well. 
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out such an extended and detailed discussion as to 
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EARTHWORK. 





Fia. 2. 


Fig, 2 is a section of an earth embankment which ex-/ defy any but the barest abstracts in the space per- 


plains itself. In regions where the frost extends to a 
considerable depth below the surface this lifting seam 
will prevail and form a channel for the escape of water 
unless the bank is carried sufficiently above high-water 
to bring this seam above the water-surface. 






PUOOLE EMBANKT 


Fie. 3. 


Fig. 3isa very common existing section and illus- 
trates the danger of making a wall with a thin top and 
inelined beck, with a carelessly built embankment. 
The trouble arises, as I view it, from the action of a 
wedge-shaped mass of earth acting against the back of 
the wall and tending to push it outward. 

The above defects are so common in ordinary dams 
constructed by the unscientific builder that it may be 
well to give their fault publicity, that they may be 
avoided hereafter. 

As an item of probably some interest in this con- 
nection. I would mention that eels usually give the 
owners in this section much trouble by working into 


mitted. 

Mr. Sweet recommends the widening, deepening and 
rectification of the existing canal from Buffalo to New- 
ark, about 130 miles; the construction of a new canal! 
from Newark to Utica, about 115 miles; the canaliza- 
tion of the Mohawk River to Troy, 100 miles, and the 
improvement of the Hudson River for 30 miles. The 
dimensions of the canal should be, 18 feet deep and 
100 feet wide at bottom: the locks should be 450 feet 
long by 60 feet wide. The cost of the undertaking is 
roughly estimated at 125 to 150 million dollars, and the 
probably tonnage at 20 to 25 millions per annum. 

For the past four years the average grain rate from 
Chicago to New York, during the navigation season, 
have been, by rail 14%, cents; by lake to Buffalo and 
thence to New York by rail, 12;4 cents; by lake and canal 
to New Xork 9 cents per bushel. The lake propellers 
found a profit in tranportation between Chicago and 
Buffaio at 2 cents a bushel; while by canal to New York : 
including cost of transfer but without tolls, the cost 
was more than 4 cents for on'y half the distance. 

Mr. Corthell, in discussion, thought the execution of 
this project improbable; the reasons for an artificial 
water-way have gone forever, he said that the railroad 
can carry through freight cheaper than a canal, if in- 
terest on invested capital is not considered ; time, con- 
venience and regularity form the only basis on which 
to consider this important subject. He suggested that 
the purchase by the State or Government of the N. Y. 
W.8S. & B. BR. B., or the building of a similar straight 
low-grade railroad and the removal of ail charges for 
eapital invested would best solve the problem of low 
freight, the canal could then be abandoned. He did 
not think the ship canal feasible for many reasons, in- 
cluding the waste of capital while this fleet of lake and 
canal propellors was lying idle in winter. A ship and 
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barge railway could be constructed for half the cost of 
the canal, and more cheaply operated and maintained ; 
he thought freight could be hauled for 2's mills per ton 
per mile, or 2's cents per bushel of wheat. 

Mr. Edward P. North presented an array of tabular 


matter as part of his discussion, which, while it shows | 


extended and laborious investigation, can hardly be 
abbreviated with justice to the subject. In the first 


table is shown the total tonnage transported by the | 


New York State Canals and the N. Y. Central & Hudson | 
River, the N. Y., L. E. & Western and the Penna. R. R. | 
from 1868 —to 1883 inclusive; the total tonnage in 1858 Was 
16,919,032 tons ; in 1883 it was 51,841,279 tons, with nearly | 
one millions less tons carried on the canals than in 
186%. Table No. 3 shows the average freight charges | 
from Chicago to New York per bushel of wheat, by lake | 
and canal, Jake and rail and all rail, for the years 1857- 
1884. Other tables give the wheat and corn production | 
of the United States, England and the world, with the 
proportions of home consumption and exportation. | 
The general result of Mr. North’s deductions is, that | 
the canal should be enlarged, to meet increase in pop- | 
ulation and growth of wheat area in the West; to re- | 
duce tolls at the sea-board for export; as a military | 
necessity in providing means of transfer of light war | 
vessels to the lakes, and the generally cheaper trans- | 
fer to the sea-coast of other exportable articles than | 
wheat and the shipment of emigrants to the West. A/| 
well-planned diagram exhibits graphically the move- | 
ment of freight in ton-miles on the N. Y. Central | 
and Erie railways and the State Canals, from 1856 to | 
1881, inclusive. 

Willard 8S. Pope discusses the size of propellers ap- 
propriate for the service, and compares with the Erie 
Canal other routes to the sea-board. He concludes 
that the expenditure of $33,000,000 on existing Canadian 
canals and the St. Lawrence River would bring about 
the same results as the outlay of $200,000,000 on the en- 
largement of the Erie, which he says should be 150 feet 
wide and 20 feet deep. The Montreal route, from 
Buffalo to Liverpool, is 270 miles shorter than the Erie 
line. Gen. O M. Poe speaks of the increasing size of 
lake steamers, and says we will soon have vessels 
earrying 4,000 tons instead of 3,000 tons; for this reason 
he says the canal must be 20 feet deep. 

Mr. M. M. Drake submits an interesting statement of 
the carrying capacity of lake proveilers, expenses and 
earnings. As showing the perfection of transfer ar- 
rangements, he says a load of 90,000 bushels of wheat 
has been loaded in 3 hours: and grain can be unloaded 
at the rate of 10,000 bushels per hour, and coal at 150 
tons per hour. He, too, claims that nearly all the large 
lake steamers are built to load to 18 or 20 feet. 

Mr. A. P. Boller claimed that other elements than 
cheapness of freight were required to make the Erie 
Canal a success; tolls were now very low but freight 
was scarce. Time of transit is an element, but one 
difficult to estimate. System in transit is also lacking 
on a canal, and diversity of ownership and interest was 
a fatal defect. 

Mr. E. H. Walker said it would not pay to run large 
vessels from Duluth to New York, on account of cost of 
vessel, large crew required, and want of freight on the 
long return voyage. The money required to enlarge 
the canal could never be raised. 

Mr. E. 8. Chesbrough favored the canal enlargement, 
and said that J. B. Jarvis once reported upon a similar 
scheme, called the Caughnawaga Canal, running down 
the rigbt side of the St. Lawrence to the outlet of Lake 
Champlain and then to the Hudson River. 

Mr. W. W. Evans thought that canals were a necessity 
to regulate the demands of grasping railway corpora- 
tions and keep these in check. 

Mr. N. M. Edwards favored the canal and gave figures 
and reasons for its beneficial influence on transporta- 
tion from the far West. 

Col. W. E. Merrill discussed the paper from an engi- 
neering standpoint, and thought the scheme feasible 
with a sufficient expenditure of money. It would be of 
great military advantage. 


Mr. John D. Van Buren contrasts the Erie with the 
three other canal routes practicable to the disadvan- 
tage of the first named. He enters into some of the de- 
tails of construction and estimates that the enlarged | 
canal would cost $240,000,000, and that the annual charge 
would be $16,(00,000. He thought no private enterprise 
would undertake; that the Federal Government could 
not appropriate funds for a sectional improvement of 
that magnitude, and that the State Government of 
New York could hardly find it profitable, if advisable. 

Mr. D. Farrand Henry favors the Quebec route as 
quite as short and costing much less to improve. 


Mr. O. Chanute proposes a numper of questions to 
canal engineers regarding the speed possible in such a 
eanal; the fate of sailing vessels and barges on the 
lakes and the canal-boats now in use; and the applica- 
tion of a cheap motive power, as steam or gas engine to 
existing canal boats. 


Mr. Clemens Herschell included in his discussion the 
important subject of the regulation of railroad 
freights, by the encouragement or by the creation of 
water competition, rather than relying wholly upon 
the work of railroad commissioners, or the enforce- 
ment of rigid statutes. His argument and discussion 
is ably carried out on the four lines of competition by 
other railroads; regulation by statute; regulation by 
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| railroad commissioners and competition by water 


routes. He concludes that the canal woul’! be a potent 
regulator of rates. 

Mr. T. C. Keefer thought that from the statistics 
givenin Mr. North’s paper, there would soon be a de- 
mand for all the routes spoken of, by water and by 
rail. He compares the shipping facilities and the 
ocean lines at Montreal with the various northern 
American ports. 


Mr. Theodore Cooper did not believe that any vessel | 


could be built to economically pass through the canal 
and across the ocean. The conditions controlling the 
shape of the hull were entirely different. 

Mr. Sweetin summing up,on the discussion said, 
that as regards evaporation, experiments show that 
the average loss from evaporation, filtration and leak- 
age at structures in the present canal is about 160 cubie 
feet per mile per minute. The enlarged canal would 
loosein proportion 2's times as much, or on th?2 233 
miles of canal 150,000 cubic feet per.minute; adding 59,- 
000 cubic feet for lockage, 200,000 cubic feet per minute 
would be the quantity of feed water required for the 
improved canal. The whole water supply of the canal 
west of Utica would be available for this. It amounts 
to 65,000 cubic feet per minute, leaving only 135,000 cubic 
feet per minute to be drawn from Lake Erie. 

The water-way of the proposed canal would have a 
sectional area of about 2,500 square feet, and the above 
quantity of water from Lake Erie would produce a cur- 
rent of 54 feet per minute or 6,5, miles per hour; as this 
current is with the traffic it is rather advantageous 
than otherwise. He said the original Erie Canal cost 
$7,143,000; but the enlargement commenced in 1835, and 
in which much of the old line was abandoned, cost 
$31,834,000. In regard to the St. Lawrence route, he said 
that the main object of this proposed enlargement 
was to facilitate the commerce between the East and 
the West within the United States. Referring to the 
use of steam on the ordinary canal boat, Mr. Sweet said 
that to runa loaded boat 4 miles per hour would re- 
quire a 31,, horse-power engine. 

We have been compelled to simply outline this im- 
portant paper and the interesting and valuable dis- 
cussion it has provoked; its bulk forbids, as we men- 
tioned before, anything like an extended notice, and 
we must refer interested readers to the original publi- 
cation for a mass of useful matter here omicted. 


TRACK.* 





BY W. B, PARSONS, JR., C. E. 
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(Continued from page 348). 

Putting in a turnout is commonly a stum- 
bling block fur trackmen, because they seem 
to have a desire to invest it with mysterious 
properties not belonging to any other curve 
and they seem to lose sight of the direct prob- 
lem in hand. It is really very simple. In 
general practice the exact position of the 
turnout is not a positive fixture, so that we 
can move up or down the track for a few feet 
in order to select the most convenient location. 

If this can be done, decide on a joint with 
which to connect either the heel or the toe of 
the frog, and so save one cutting of a rail. 
From this joint lay off the distance of the 
frog point from the heel or the toe, according 


|as to which part cf the frog it has been decided 
ito connect with the joint in question, and 


mark that spot on the rail with chalk. 
This denotes the location of the frog point 


'and forms our basis for measurements. Get 


*Copyright by ENGIneeRING NEws PuBLisHIne Co. 
All Rights Reserved. This article was commenced on 
October 4. 1884. 


from table No. 1 the ‘‘lead” distance adding 
to it the amount cut off the frog point by its 
bluntness and lay off this distance from the 
chalk mark and make another, which will 
give the location of the head block. Beginning 
there and working towards the frog point, 
make marks on the rail every 22$ inches as 
many as there are ties in the set correspond- 
ing to the frog number. Then take out the 
cross ties and put in the head block and under 
each one of the other chalk marks a switch 
| tie, in regular order, lining their ends carefully 
with the main track rail on the side opposite 
from which the turnout is to be, while the 
other ends, provided the ties are properly 
sawed, will line up on the turnout side accord- 
|ing to the required curve. 

These ties should be well tamped their 
whole length, particular attention being 
given to the frog ties. If the frog is of the 
bolted or keyed pattern, that is, the rails rest- 
ing directly on the ties, the ties under the frog 
should be tamped about 3 inch high in order 
|to allow for the inevitable settling. If, how- 
ever, a plate frog is used, these ties should be 
tamped at the ends first and allowed to sag a 
little in the middle so as not to necessitate the 
scoring of the timbers for the plate. Every- 
thing is now ready for the rails. Cut one rail 
long enough so that together with the frog it 
will just fit in the place of the one decided on 
to be taken out, and next measure back from 
ithe center of the head block, 30 feet for the 
moving rails and cut other rails to close the 
gaps between them and the nearest joints. 


Do the same with respect to the next joints 
in front of the head block which gives all that 
is required for the main track: avoid however 
a joint opposite the frog point and short pieces 
running into the head chair. Should it 
happen that a joint is close to the head block 
it is better instead of using a very long and a 
very short rail to have two of medium length. 
Now putin the frog together with the guard 
rail for the main track and make the necessary 
changes for the moving rails, slipping the head 
chairs and switch rods in place at the same 
time. The next step is the lead rails. 


It was previously stated that these rails 
should conform to a regular are ofa circle. A 
foreman with an accurate eye can even in the 
curve without aid, but it is simpler, quicker 
and better to lay it out. This is done with the 
help of Table No. 4.(Ordinate Table of ‘*Turn- 
outs’’) which gives forthe different curves a 
series of ordinates or the distances from main 
rail to lead rail measured between these 
“gauge lines”? at every ten feet. If one size 
of rail is in use this table can be made more 
convenient by adding to each ordinate as 
given the width of the rail head and subtract- 
ing the width of the base, by which we get the 
distances between the rail flanges instead of 
the gauge lines. To use this table thus cor- 
rected, at every ten feet from the head block 
lay off the ordinates nging to the frog 
perpendicularly to the main rail opposite the 
frog and mark the distances with chalk on the 
nearest tie. Having connected the lead rails 
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with the frog and head chairthrowthe *’string* 
until the inside edge of the flange exactly cuts 
the chalk mark on the ties. Spike the rail at 
these pointsand line it between them by sight. 
We thus have the curve correctly laid out and 
far more rapidly than could be done by 


eye. 

“If the ordinates are used as given in the 
table and not corrected to be between the 
flanges it is necessary to, hold a rule at each 
ten feet and draw in the lead rail until there is 
the requisite distance between the inside of its 
head and that of the main rail. It is evi- 
dent that the flange method is easier. Fig. 71 
which gave the plan of a No. 8 turnout showed 
also the ordinates. The inside lead rail is laid 
by gauge from the outside rail. 

In as much as for commonly used frog num- 
bers the curve is sharp, it is therefore well 
to widen the gauge slightly on the turnout for 
about 4 inch opposite the frog point,and grad- 
ually running it out to nothing at the head 
block; the allowances can be easily made 
when gauging. 

TO BE CONTINUED. 
- —— - 
Safety of Iron Pillars in Cases of Fire. 





We stated some time since that owing to the 
upper stories of a building in Berlin falling in 
during a fire, by the giving way of cast-iron 

illars, the Prussian police authorities had 
issued an edict forbidding the use of cast-iron 
pillars in any inhabited building, but per- 
mitting the use of wrought-iron pillars. Cast- 
iron may only be used provided that each 
pillar is surrounded by a fixed casing of sheet 
iron, in such a manner that there isa good 
air-space between the two. This edict has 
provoked much criticism and oposition, and 
several authorities have reasoned against it, as 
well as made experiments to disprove the 
assumption on which it is based. Professor 
Bauschinger, of Miinich, recently made a long 
series of actual trials with pillars of both cast 
and wrought-iron. He loaded them with the 


weights that they are usually allowed to} 


bear in buildings, and heated them first to 
300 deg. Cent.. then to 600 deg. Cent., and 
finally toa red heat and let astream of cold 
water play on them, exactly as would be the 
ease ina fire being extinguished by fire-en- 
gines. The cast-iron pillars were much dam- 
aged and cracked by this treatment, but con- 
tinued to carry their loads quite safely, while 
those of wrought-iron where much bent be- 
fore redness was reached, and so twisted 
when cold water was squirted on to them that 
they could not carry their loads. The con- 
clusion is that cast-iron is really far safer for 
buildings than wrought; pillars of other ma- 
terials were also experimented with, viz,, 
natural stone brick, and concrete. The latter 
stood the test best, resisting a fire of three 
hours’ duration, also pillars of ordinary brick 
stood yery well, but granite, sandstone, and 
other natural stones did not show as much 
resistance. If the obnoxious edict of the 
Berlin police has done no other good, it seems 
at least to nave set a good many people to 
work on this important subject.— Engimeer:ng. 


—- —_ 


Proposed New Trade Route. 


On Thursday, the 7th inst , Captain William 


Adams, of Dundee, a well-known Arctic navi- | 
gator, left Liverpool by the Allen Line Steamer 
Parisian for Quebec on an important mission, | 


namely the superintendence of a marine sur- 
vey expedition with the view of opening up a 
proposed new trade route between Western 
Canada and the mother wunuy: The expense 
of bringing grain to the United Kingdom from 
Manitoba and other wheat-growing  dis- 
tricts of the great north west territory has 
latterly become so great, that the western 
farmers receive comparatively little for their 
produce ; and the aim of the expedition, which 
isto be placed under the charge of Captain 


Adams, is to open a route, via Hudson Bay, | 


by means of which the freight will be consid- 
erably lessened. The discovery ship Alert has 
been placed at the service of the expedition 
which is being fitted out at Halifax, Nova 
Scotia. It is intended that she shall be ready 
to sail from that port on the 19th inst., and 
that she shall proceed by way of Davis Strait. 
ane Strait, and Hudson Bay to Port 
elson. 


The ultimate intention is to constrnet a rail- | 


way from the city of Winnipeg to Port-Nelson, 
where the grain would be put on board a line 
of steamers and conveyed to this country. 
This railway would be from 500 to 600 miles in 
length, and itis proposed to construct it in 
the first place from the north end of Lake 
Winnipeg to Port. Nelson—a distance of about 
280 miles—so that while the remainder of the 
line is being formed the grain might be car- 
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‘ried by steamers from the south to the north 
lend of the lake. The ice belt, commonly 
known as the * Polar Stream,”’ at the mouth 
of Hudson Strait, is the principal obstacle to 
| be overcome in the proposed new route; and 
the mission of Captain Adams is to survey and 
report on the best course to be followed and 
the class of vessels to be employed. It is con- 
sidered that steamers semi-fortitied would be 
the most suitable, and asthe route is gener- 
ally navigable for fully four months of the 
year, it is expected that two voyages could be 
made each season.--London Engineering. 
a 


THE HISTORY AND STATISTICS OF 
AMERICAN WATER-WORKS. 


BY J. JAMES R. CROES. M, AM. 80C. C. E,: M. INST. C. E. 


(CONTINUED FROM PAGE 349.) 
DCCXLIX. MT. VERNON, N. Y. 

Mt. Vernon, Westchester, New York, in lat. 
41° N., long. 73° 45’ W.is on ground rising to 
175 feet above tide water, between the Bronx 
,and Hutchinson’s rivers, 15 miles from New 
York city. 

Tn 1883 a private company sunk a well 8 
inches in diameter, 500 feet into the gneiss 


rock, and put ina Knowles deep-well pump. | 


When tested for several days, the well yielded 
at the rate of 75,000 gallons a day, the water 
being pure and palatable. In 1884, a plate 
iron tower 10.5 feet in diameter, and 85 feet 


high was erected, and halfa mile of 8to 6) 


inch cast-iron pipe laid, according to plans for 
distribution prepared by J. J. R. Croes, C. E. 
There are at present 1 flre hydrant and three 
|gates and 20 taps. The water tower was 
erected Ly Tippett & Wood. 

The population in 1880, was 4,586. 

The capital stock of the company is $25,000 
The works have cost $9,762. Extensions are 


now in progress. It has been decided to meter | 
all taps. John Berry is Secretary of the) 


company. 
DCCL. NAHANT, MASS. 
Nahant. Essex County, Massachusetts, on a 
rocky peninsula, is chiefly a place of summer 
‘resort. An outbreak of typhoid fever in 1881, 
due to polluted well water, caused the town to 
\take proceedings for construction of water- 
_works, after plans of E. W. Bowditch, C. E. 
|A temporary supply was procured from tu- 
| bular wells, the water from which is pumped 
| directly into the mains, by steem pumps, con- 
| structed by theG. F. Blake Manufacturing Co. 
| There were laid in 1884, 10 miles of cast-iron 
‘pipe of 10 to 2 inches diameter. The perma- 
\nentsupply isto be taken from the water- 
| works of Lynn. 
| The works have cost $53,000. No further in- 
formation can be obtained. The population 
in 1880 was 808, and is stated to be 1,500 now. 


~ — 


WATER. 


Troy. ALA., is to have an elevated water tank in con- 
nection with its water-works. 


Tre city engineer of Rapid City, Dak., has neariy 
completed the plans for the newwater-works. 


BisMaARK, Dak., is advertising for bids for the con- 
struction of a water: works system. 


At a town meeting at Swampscott, Mass., May 23rd, it 
was voted to contract with the Water Board of Lynn for 
| a supply of water for all purpose. 


THE Chequamegon, Wis,, water-works are being over- 
hauled and put in order for business. June ist was the 
day fixed to open. 


THE workmen on the Eau Claire, Minn.. water-works 
who struck for $1,50 per day have settled down to $1.25 
There is stlil some trouble and special policemen ar® 
on duty. 


Be ort, Wis., has made a contract with Fairbank, 
Morse & Co. to put in the water-works in that city and 
}own them. The city agrees to take eighty hydrants, 
for which they pay $1,500 per annum or $56.25 each. 


THE steady growth of West Point, Nebraska, necessi- 
tates the construction of water-works for protection 
against fires. The question of issuing $16,000 in bonds 


for that purpose will be decided by the voters on June 
20th. 





, then when it passes through the filtration 
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SoutH ABINGTON, Mass., has voted to accept the plans 
for a watersupply from Big Sandy Pond, in connection 
with the towns of Rockland and Hanson. The esti- 
mated cost is $110,000. At the same town meeting a 
eonstruction committee and three water 


eommis- 
sioners were selected. 


AN interesting series of experiments will be begun 
soon at the St. Louis water-works to find the best plan 
of filtering the water pumped from the river and fur- 
nished to the citizens. Experiments of this nature 
have ‘hitherto been conducted at long intervals, but 
now all new processes will be tried. The water will 
have to be weighed and measured when pumped, and 
process 
weighed and meusured again to ascertain the exact 
amount of sediment in the water. 


A CITIZENS’ meeting was held at Atlanta, Ga.. May 
30th, to consider the proposed sale of the water-works. 
A resolution was passed declaring the present supply 
‘nsufficient, and requesting the City Council to consider 
at once the question of furnishing the city with an 
ample supply of good water. No action was taken rela- 
tive to the sale of the works, but it is well understood 
that Council will not attempt to make this sale, as the 


opinion is firmly set against it among all classes of 
citizens, 


THE contracters are making rapid progress on the 
new waterworks reservoir, at Cleveland, O. The upper 
reservoir on the Warrensville road will be ready for 
the reception of water by July ist. and the south basin 
of the lower reservoir will be completed by August 1st. 
Water will not be pumped into them until late in the 
fall, however, for the reason that the pumping-house 
on Fairmount street will not be completed before that 
| time. The foundation of the pumping-house is eom- 
pleted and the stand point and heavy machinery in po- 
siti n. 

Ev. Paso, Tex., is a very pretentious little city of 
about 4,000 to 5,000 inhabitants, having street railroad, 
international at that, said to be the only international 
Street railroad in the world. The fare is 10 cents to 
ride from El Paso to Paso dei Norte. When you start 
to go to Del Norte the conductor won't take anything 
but American money: and when you go to return he 
will not refuse Mexican coin. The town has both 
water and gas works, and a special water supply is de- 
livered on wheels. On the sides of the wagons you 
| will see the placard: “ Filtered river water, 30 cents a 
| barrel.” 


| 

| THE Constitution of Atlanta, Georgia, shows three 
analysis of the water used in that city. No.1,is unfil- 
| tered water from the present supply: No. 2, is the 
same water filtered and No. 3 


. isfrom one of the town 
wells. 


ANALYSIS OF NO. 1, 


Total solid matter, Grains per U. &. Gal. 
Chlorine ; aioe F 0.440 
| Free ammonia i die 7 
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0.005 
| Albuminoid ammonia 0.008 
No. 2. 

Total solid matter, Grains per U. 8. Gal. 4.050 
Chlorine ; ee 0.400 
Free ammonia 0.0023 
Albuminoid ammonia 0.001 

| + 

| No. 3. 

| Chlorine ; Grains per gal. 2.300 
| Free ammonia aa O17 
| Albuminoid 


023 

The argument based on the above is thatthe present 
Atlanta water-supply is good when filtered, but that 
the well water would soon poison the community 


THE SHABBY three story brick building at Center and 
Reade streets, New York, ise nnected with the stately 
structure in Wall street, occupied by the Bank of the 
Manhattan Company in a way not dreamt of in the 
philosophy of most people. Thereby hangs some his 
tory. In 1798 Aaron Burr, in order to offset the 
moneyed institutions possessed by the Federals, or- 
ganized a company to supply the city with water. He 
managed to get the Legislature to pass a charter which 
permitted the company’s surplus capital to be devoted 
to any legal mode of money getting, provided that the 
main part of the charter was carried out. A huge tank 
was built, into which water was pumped from a big 
| well, and wooden pipes conveyed the water to the 
| houses of the inhabitants of New York. With the sur- 
| plus capital the Bank of the Manhattan Company was 
organized. As the existence of the bank depends on 
nominally carrying out the provisions of the charter, 
| the big tank still exists, concealed from general view 
| in the shabby building at Center and Reade streets. It 
| has long since ceased to provide New York with water, 
| but it is kept full and ready for use, so that the charter 
shall not be forfeited. This is a condition of the per- 
petual lease by which the Stewart estate holds the 
ground on which the tank stands. By a queer coinci- 
dence the janitor of the building, whose duty it is to see 
| that the tank’s condition complies with the charter, 
lives in the old-fashiond two-story dwelling, dwarfed 
by the tall stores with which it is surrounded, on the 
south side of Reade sireet, where Aaron Burr used to 
have his law office. The nails which kept his “shingle” 
in place are still to be seen on the front door. So says 
‘an exchange. 
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CuaTTaNnooca, Tenn., has a movement on foot either| Gov. Work Stopped at Hot Springs, Ark.—Secre-| The Duluth Road intends forming a connection 


tary Lamar bas ordered the stopping of payments on | With the Canadian Pacific line at Port Arthur, and do- 
the work of improving Hot Springs Creek, in Arkan- | ing a through business to the East. 


to build a new water-works or purchase the old plant. 
The several railroad companies entering that city seom 
to be the most interested parties. The purchase of 
the Lookout water works is favored by the councils; the 


city’s water supply for a limited number of fire-hy- | 


drants now costs 6% on $100,000, and with a proper num- 
ber of fire-hydrants the percentage would be doubled. 


PLyMovuTH, Pa., May 30th,—Dr. Corss, of Kingston, 
who has made a thorough examination of the epidemic 
here, is of the opinion that the danger of a secondary 
infection is becoming greater every day by the contam- 
ination of wells. He says that the use of hydrant water 
ls unquestionably safe, and that the use of well water 
by many of the inhabitants is to be deplored, as the 
surface drainage has found its way to the wells, and 
such contaminated water is dangerous and should be 
avoided. There has been one death since last night, 
and many patients are beyond recovery.—Phila. Press. 


BoRING DEEP FOR WATER.—Scranton, Pa., May, 24.— 
Nearly three years ago the Lackawanna Iron and Coal 
Company began to sink an artesian well not far from 
the main works of the company. Geologists expressed 
the opinion that a constant flow of water could be ob- 
tained by boring 1.000 feet. The work was carried on 
under the supervision of William McEachan. The di_ 
ameter of the hole was eightinches, At 1,000 feet there 
were no indications of water. The drill had gone sev- 
eral hundred feet below the lowest coal deposit, and 
had passed through strata of sand, conglomerate and 
clay. The well had then reached a depth nearly 300 


feet below the surface and water was found. It arose 
to the top of the well, but the overflow was 50 small 
that there was no prospect that its volume would be 
sufficient to supply the mills. The company concluded 
to abandon the work, and ordered the machinery to be 
removed. Mr, McEachan, however, advanced the the- 
ory that water in abundance arose from the bottom of 
thewell to u soft stratum a short distance below the lower 
vein of coal, through which it flowed away to the south. 
He prevailed on the officials to let him try an experi- 
ment. He believed that the flow of water would be 
greatly increased if the well wastubed from the top to 
a point below thesoft stratum. Yesterday the tubing 
was completed and immediately an eight-inch stream 
of water spurted seven feet above the surface and has 
continued to do so ever since. 


ES 


NEWS OF THE 


WEEK. 


Contracting. 


The Mason Machine Works, Taunton, will build 
three locomotives for the Boston & Maine railroad, 
weighing 97,000 pounds each. 


Roads and Bridges in the National Park.—The 
government this year will employ about 350 men all 
season in constructing roads and bridges in the 
National park, Montana. 


Sewers and Streets for Athens, Ga.—A movement 
will be made in Athens, Ga,. to issue $50,000 in bonds to 
build the necessary sewers and macadamize the 
streets. 


The Fifth Avenue Pavement Bill Signed.—ALBany, 
May 29.—The Governor has signed the Fifth Avenue 
Pavement bill and it was filed in the Secretary of State’s 
office to-day. 


The Bodwell Granite Company, of Rockland, Me., 
have been awarded the contract to furnish the granite 
for the new Brooklyn Post Office for $74,790. It will be 
partly polished work, with considerable carving and 
fine hammering. 


Bridge to be built.—Franklin street bridge Bangor, 
Me., is soon to be rebuilt in the most substantial man- 
ner, the estimated expenditure in so doing being $20,- 
000. Of this amount about $7,500 of the appropriation 
by Congress for improvements on the Kenduskeag 
will be drawn from the Government, and the balance 
raised by the city. The plans for this work were made 
by City Engineer Coombs. 


Savannah Harbor. The harbor improvement, com- 
menced in 1884 by Lt. Carter, is progressing well. 
There is at no place inthe channel now less than 20% 
feet of water, and the greater part is 22 feet deep. The 
Fig Island jetty, 6,000 feet long.is completed; the width 
of the channel] ranges from 600 to 1,500 feet and the very 
deep water is from 100 to 250 feet wide. About $175,000 of 
the $200,000 appropriated has been expended. 


Mammoth Warehouses.—Plans have been sub- 
mitted to the Department of Public Works of Brooklyn 
for the construction of four new and mammoth ware- 
houses on the river front. These warehonses are to be 
situated just above Bay Ridge, and are to be large 
enough to each hold $2,000,000 worth of coffee, jute, 
hemp, sugar or fruits. The owner of the land, which 
was bought only lately, is at present abroad, and has 
approved the plans made. He intends to keep a large 
force at work until the buildings are finished. 


| Eng’s, of Washington, D. C., having been employed as 


| the ground and remove a cubic yard of earth each and 
feet below the sea-level. For months thereafter the | 
drill was kept busy, Last week it touched a point 2,190 





| For Pipe-laying. and setting Valves and Hydrynts, M. 





sas. At the request of Secretary Teller an engineer 
visited the springs and made a report indicating that 
the labors of contractors were not satisfactory. The 
Superintendent of the works objected,’ anda supplemen- 
tal report was made and the payments stopped. The 
contractors will appeal to the Court of Claims. Out of 
the appropriation of $60,000 over $40,000 has been ex- 
pended. 


Cincinnati Pavements.—Capt. F. V. Greene, U.8. 


an expert on street improvements by Cincinnati, re- 
commends granite block or Trinidad Asphalte laid on 
a 6 inch concrete foundation. He incidentally re- 
marked that the Washington granite-blocks cost $1.60 
to $1.62 per square yard for stone alone, the laying on 
other than on concrete base 80 cents, and the concrete 
base itself 6 in. thick cost 75 cents. He did not think the 
8 inch concrete foundation recommended by Chief En- 
gineer Danenhower necessary. 


A Massive Ditching Machine has been constructed 
atthe Burlington & Missouri shops at Plattsmouth. 
An ordinary platform car is supplied with a frame 
reaching out several feet on each side, from which are 
suspended four scoops or buckets, one opposite each 
corner of the car. These are constructed of boiler iron 
and are large enough toscoop up acubie yard of earth 
each. Theseare so attached that they will dig into 


can then be raised, lowered or up-endedto allow the 
contents to fall out, and all by means of air from the 
engine, operated by means of a couple of air-cocks on 
the car. 


Trenton’s Capitol Not to be Rebuilt. Trenton, 
May 26th.—The project of rebuilding the portion of the 
State Capitol burned last winter, was abandoned to- 
day. The Commission appointed by the Legislature to 
do the work decided by a vote of three to one, Gov. 
Abbett being alone in the negative, that $50,000, the sum 
appropriated, was inadequate to the erection of a build- 
ing that would not be a discredit to the State or that 
would even conveniently accommodate the offices for 
which new quarters must be provided. The debris of 
the fire will be cleared away and the burned out officials 
will then be left to camp out in the legislative cham- 
bers and in hired rooms outside, as they are now doing 
until the next Legislature makes a bigger appro- 
priation. 


Letting of the Lansing, Michigan, Water-Works. 
—We have received from Chester B. Davis, the engineer 
of the above works, the following list of bidders ete.: 


Philbin, Chicago; Hurley Bros. Lansing, Mich.; E. F. 
Cooley, Lansing; McRae & Otis, Norwalk, Ohio; M. 
Clarkson, Chicago; James Appleyard, Lansing; W. H. 
Myers & Son, Hillsdale, Mich.; Water & Gas Construc- 
tion Co., Pittsburg, Pa. This contract was ‘awarded to 
W.H. Myers. ForStand-pipe, 18 feet diameter, 152 feet 
high, Excelsior Iron Werks, Chicago; Clark, Raffen & 
Co., Chicago; Water & Gas Construction Co., Pittsburg, 
Pa.; W. H. Myers, Lansing Iron Works, Lansing, Mich. 
This contract was awarded to the last named party, 
including foundations. Bids for pumping machinery 
were received from Henry R. Worthington. New York; 
Knowles Steam Pump Co., New York; Gordon & Max- 
well, Hamilton, Ohio; and the Holly Manufacturing 
Co., Lockport, N. Y.,and for boilers alone, from the 
Lansing Iron Works and the Babcock & Wilcox Boiler 
Co. The contract for pumping engines and founda- 
tion was award7d to Henry R. Worthington, New York, 
and for boilers to the Lansing Iron Works. James 
Appleyard, of Lansing, was given the contract for the 
pump well. During April, contracts were awarded for 
the cast-iron pipe and specials to the Cin. & Newport 
Iron & Pipe Co., and to the Ludlow Valve Co., of Troy, 
N. Y. for the valves and hydrants. 


Railroads, Bridges and Canals. 


The Denver, Aspen &Grand R. R., is the latest 
narrow gauge highway planned for construction Itis 
backed by the owners of the Denver & Rio Grande. 


An Electric rallway is to be constructed in Switzer- 
land between St. Maurice and Pontresina, the motive 
power being derived from the falls of the river Inn. 


A Proposed N. E. Railroad is to run from South 
Middleboro to Wareham, Mass. Itisas yet only being 
talked of. 


Penna. R. R. Grade-crossings in Philadelphia.— 
The Pennsylvania railroad has 400 grade-crossings in 
the city of Philadelphia, and the Reading railroad per- 
haps as many more. 

St. Charles Bridge.—The first of the three long spans 
of the Wabash bridge at St. Charles was completed last 
week, and Chief Engineer Lincoln expects to have the 
whole structure completed by the middle of June. 


Tulsa Creek Bridge.—The Frisco Line May 29, let a 
contract to the Union Bridge Company, of New York, to 


build an iron bridge across the Arkansas River at Tulsa 


Creek Nation, Indian Territory. This bridge will be 


1,394 feet in length, and built upon stone piers. 

































































A Railroad Library.—The Boston and Albany Rail- 


road Company, which has the largest and most select 
library for its employes in this country, the last week 
added 100 volumes of the latest and most interesting 
books. The library is maintained by appropriations of 
the company. 


St. Petersburg Ship Canal Opened.—Sr. Prrers- 


BURG, May 27th.—The sea canal was formally opened 
to-day. The Czar and Czarina, the diplomatic corps, 
the principal state magnates, and a large crowd of citi- 
zens were present at the ceremony. 


The Cascade Tunnel,—The construction of the Cas- 


cade branch of the Northern Pacific is being pushed 
forward rapidly. The company is now considering bids 
for the boring of the tunnel through the Cascade moun- 
tains, the lowest of which is $700,000. 


New Railroad for Asheville, N. C.—CHaR Lorre, N. 


C., May 27.—The contract for building the Spartanburg 
& Asheville railroad has been let to the Greenville 
Construction Company, of Connecticut. The terms of 
the contract include cross-ties, steel rails and equip- 
ment, all to be completed before next January. 


Leather wheels‘are made’in France for railroad and 


other cars. Untanned buffalo hides are cut into strips, 
and these are built up into solid dises, which are 
strongly held together by two iron rings after they 
have been subjected to hydraulic pressure. 


Underground Railroad Proposed for Philadelphia. 


—The project of an underground railroad in Philade|- 
phia to run along Chestnut or Market as far as Fifty- 
sixth street, meets with much favor. The estimated 
cost is $600,000 per mile, or $3,000,000 for the whole road, 
exclusive of equipment. An elevated road would cost 
about $450,000 per mile. 


Steel Rail Demand.—Philadelphia papers report that 


the demand for steel rails is not urgent by any means, 
but the mills are so full of work for early delivery that 
they quote somewhat higher figures, say $28 at mill, 
with a possibility of $27.50 being accepted if date of de- 
livery is convenient to the seller. Sales chiefly in 
small lots, large buyers holding off for the present. 


The Denver and New Orleans R. R. was reorgan- 


ized in Denver, on May 23rd, with capital stock of $10.- 
000,000. The scheme provides for the building of branch 
lines in Colorado and New Mexico, and the extension 
of existing lines from Pueblo to Canadian River in 
Texas. John Evans, of Denver, is President, and Chas. 
Wheeler, Secretary. 


Change of Gauge.—The Mobile and Ohio road give 


notice that, in contemplation of the change of the 
road’s gauge, it is necessary to withdraw a part of the 
engines and cars, so as to change them in advance, and 
passenger trains Nos. 3 and 4 will, on and after May 
$ist, be discontinued until further notice. 


Calabaso, Tucson & N. W.R. R.—At an election 


held May 23rd, in Pima county, Arizona, to determine 
whether $200,000 should be granted to the Calabaso, 
Tucson & Northwestern Railroad Company, the mea- 
sure was carried by a large majority. 
tion of the read will be begun in thirty days. 


The construc- 


Newfoundland R. R.’s.—There are now 88 miles of 


narrow gauge railway on the island of Newfoundland. 
The line commences at St. John and ends at Harbor 
Grace to the westward, which has a population of about 
5,000, St. John having about 25,000. The road was built 
by a company subsidized by the government, who un- 
dertook to build the road from St. John to Notre Dame 
Bay, on the east coast, a distance of 340 miles. 


A New Nut-Lock.—Frank Stark, formerly of St. 
Louis, has invented a nut-lock which is now being 


tested by the Missouri Pacific Road. The locking is 


done by means of a tempered steel spring passing 


through one of eight slotsin the nut and along a cor- 


responding slot in the bolt. Experiments have been in 
progress for two months, and have been eminently sat- 
isfactory. 


A New Texas Road,—Fort Wortn, Tex, May 29.—The 
building of the Fort Worth and Waxahachie Road is 
now assured. This city has raised $55,000 of the $70,000 
asked, while Mansfield, Midlothian and Waxahachie 
have all pledged their share. The road is to be built by 
Fort Worth capitalists at a cost of $450.000, and will 
give this city a connection with the Texas Central and 
the Texas and St. Louis Narrow-gauge. 


Reading & Pottsville R. R.—Reap1nG, Pa., May 28.— 
Judge Sassaman granted a preliminary injunction to- 
day restraining the new Reading and Pottsville Rail- 
road Company, which is rapidly pushing its construc- 
tion of the road-bed ahead, from constructing its line 
across certain public streets in Shoemakersville. The 
petitioners allege that the defendants are making a cut 
of 9 feet in depth across public roads, and, although an 
overhead bridge might be constructed so as not un- 
necessarily impede the tpansportation, the railroad 
company decline to construct such a bridge. The time 
for a hearing has not yet been fixed. The Reading and 
Pottsville is owned by the Pennsylvania Company. 
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The Mitchell, Orleans, Paoli, West Baden &| The Pittsburg and Northwestern R. R.—The engi-| Chinese Telegraphs.—China, which. only six years 
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French Licks R. R. was incorporated at Indianapolis, | gineer corps of the Pittsburg and Northwestern rail- | since, had but six miles of telegraph lines, has now 


Ind., May 28th, with capital stock of $125,000. Length 
of line 23 miles; to runfrom Mitchell, Lawrence Co., to 
French Lick, Orange Co., Ind. 


Women onFrench Railroads.—The Eastern Rail- 
roadin France has a great many women in Its service, 
like most French railroads. But it is a general rule 
with it to reserve its positions primarily for the 
widows and orphans of employes who have died in its 
service. If none of these apply for vacant places, the 
applications first considered are those of wives, daugh- 
ters or sisters of men in its employ. There are 116 
women ticket sellers on the Eastern Railroad and 
twenty-two assistants. The former receive from $36 to 
$300 a year, and on the average $170. Inthe larger sta- 
tions they receive in addition certain allowances, in- 
eluding a yearly present of from $15 to $30. 


An Old Palace Car.—Twenty years ago, before draw- 
ing-room cars were introduced, an English compart- 
ment coach, elegantly decorated for those days, was 
built and run for a time on the steamboat train between 
Boston and Stonington. But it was never very popular. 
Americans do not care for that privacy which so many 
Englishmen insist upon, and they decidedly object to 
being locked up in a compartment. either alone or in 
company with one or two others who may be strangers. 
An4 so this palace car of those days was soon taken off 
and was forgotten. But all these years it has been 
stored away somewhere by the Stonington railroad, 
and at last it has been brought out, taken to Oakland 
Beach and converted into a cafe. 


The Boston & Lowell Fifty Years Ago.—On the 
morning of May 27, 1835, just fifty years ago, the first 
engine and passenger car made a trip from Lowell to 
Boston and return on the Boston & Lowell railroad 
The passengers from Lowell were Patrick T. Jackson’ 
James F. Baldwin and George W. Whistler. The 
party was augmented in Boston, and the trip to 
Lowell was made ini hour 17 minutes. A dinner was 
served in the Merrimac Hotel in honor of the occasion. 
The locomotive was an English one, was named the 
Stephenson, and was run by an Englishman, named | 
Robinson. The road was not opened for regular busi- | 
ness until June 23rd. The first engine built for the | 
road in the machine shop was called the Patrick, in 
honor of Mr. Jackson.—Lowell Courier. 


New Zealand R. R’s.—Out of £96,000,000 borrowed by 
New Zealand, she has spent £56,000,000 on railways, £20,- 
000,000 on public works, and nearly £10,000,000 on immi- 
gration. Therailways nearly pay the interest, the tele- 
graphs pay more than the interest, aad, as for the 
emigration loans, the immigrant pays greatly more 
than the interest on the sum borrowed to bring him. 
The customs revenue of New Zealand in 1882-3 was four 
times as much per head as in England, six times as 
much as in France, ten times as much as in Germany 
and nearly three times as much as in the United 
States. The customs duties of New Zealand are 5 per 
cent. on her commerce, while in Britain they are 3% 
per cent., and 4 per cent. in France. In the United 
States they amount to no less than 13 per cent. The | 
revenue of New Zealand in 1860 was £550,000; in 1883 it | 
was £3,871,267. 





The Cattle King R. R.—Wrcarra, Kan., May 27th.— 
The Hon. Rudolph Hatfield of this city, and Wichita, 
Dodge City, and Kansas City capitalists, have chartered 
what they are pleased to call the Cattle King Railway 
Company. The charter membership includes a num- 
ber of the heaviest cattlemen of Kansas City, Kansas‘ | 
Missouri, and Texas, and the line proposed will be an 
extension of the Achison, Topeka & Santa Fe system 
from Dodge City, Ford County, Kan., for a distance of | 
about sixty miles to the new and booming cattle town | 
of Englewood. the county-seat of the newlv-organized 
County of Clark. So rapid has been the settlement of 
South-western Kansas this spring, that fully 10,000 
people now occupy the territory between Dodge City 
and the line of the Indian Territory. Cattle can no 
longer be driven from the Indian Territory and the 
Panhandle of Texas across the open prairies to Dodge | 
City, Kan. 


An Improved Construction of Locomotives is 
spoken of with much favor by engineering authorities, 
the arrangement being such that, while in ordinary 
engines the gases are usually thrown out of the stack— | 
which is the cause of the density of smoke—in this case | 
the gases are all burned, thus insuring the absence of 
smoke, which results, of course, in a saving of fuel. | 
Instead of having a large, conical-shaped smokestack | 
in front, the new locomotive has a straight smokestack. 
Similar to those in use on English and French loco- 
motives, in the rear, just in front of the cab. The 
boiler has two sets of flues, small ones in the lower 
part and larger ones in the upper. The smoke runs 
twelve feet through the lower flues, and then returns 
by the larger flues to the rear, where the smokestack is 
placed ; thus the smoke traverses twenty-four feet be- 
fore reaching the smokestack, instead of twelve feet, as 
in ordinary boilers. The heavy cinders and dust, not 
being able to rise from the lower small flues into the 
upper large ones, fall into a smoke arch in fron‘, and 
can be emptied on the ground at any time. 














road. heretofore known as the Turtle Creek Valley | completed a system by which Canton. the capital of 
road, have completed their survey to Punxsutawney, a Southern China, is brought into direct communication 
distance of sixty-five miles from Brinton Station, on the | with the metropolis of the North. 
Pennsylvania railroad. Within ten days the con-/| 
struction contracts will be let and work commenced.| Cork Bricks are serviceable, according to Annales 
It is estimated that the cost of construction will not | /»dustrielles, in two opposite situations—in steam 
exceed $17,000 per mile. boilers and in icé cellars. They are made of purified 
cork, which is ground in a mill and afterwards mixed 
’ R’ys. of India. —The Indian government propose | With another cement. The bricks are pressed. dried in 
with aloan of $5,000,000, sanctioned by Parliament to | the air and then subjected to artificial heat. They are 
| rapidly strengthen the railway system of India in both | non-conductors for moisture, heat, cold and sound. 
|a commercial and military sense. There will be ex- | ee 
pended $10,500,000 in constructing a railway west ofthe | P?oposed Ship Canal from Birmingham to London. 
Indus ; $100,000.00 will be laid out in building another | —It is proposed to make a ship canal to admit steam 
railway on the eaft side of the Indus, including a ferry | vessels of 120 tons burden from Birmingham to London. 
across the river; $2,000,000 will be usedin the building | The cost is estimated at one million sterling, and it is 


of a bridge ; $1,000,000 wil! be spent in the construction 
of another road on the west side of the Indus, crossing 
the Pishen Plateau, and $1,000,000 will be expended in 
still another line west of the Indus. 


The New York, Philadelphia & Norfolk R. R., is 
very anxious to secure an independent line of its own 
to the South. The new route it is striving to secure 
will extend from a connection with the Norfolk and 
Western Railroad at Suffolk. Va.. to Wilson, N. C.,a 
distance of 120 miles. From the latter point a line 70 
miles in length, under the control of the Richmond and 
Danville Railroad system, is now under contract, and 
extensions are to be made under this latter system to 
Columbia, 8. C. 


Tolls on the Canals——MoNTREAL, May 30th.—Cana- | 
dian merchants this season have felt seriously the | 


pressure of the canal tolls upon them, and, realizing 
that New York has the advantage of from one and 
a-half to one and three-quarter cents of the Canadian 
ocean route for Western goods, they met this afternoon 
to discuss ihe situation. Last season the Government 
was induced to take off the canal tolls. as has been done 
on the Erie Canal, andthe experiment worked so well 
that the shipping companies were enabled to doa good 
and profitable business. The return of the tolls this 
vear finds them at a disadvantage, and, in order to get 
on more even térms with New York, the meeting ap- 
pointed such a deputation as the Government. cannot 
afford to disregard, to ask the pernament abolition of 
the tolis on the St. Lawrence canals. 


Miscellaneous. 


Electric Lamps vs. Gondoliers.—Venice, Italy, is 
about to be lighted with electric lamps and the gondo- 
liers are protesting. 


Louisiana Geological Survey.—Congressman King, 


of Louisiana, has been notified that the geological sur- | 


vey party, recently at work in the Territories, will visit 
his State next month to examine and report on the iron 
fields known to exist in certain parishes lying between 
Red river and Bayou Bartholomew. 


The Telephone in New York.—There are more sub- 
seribers to the telephone system in New York and its 
neighborhood than in the whole of Great Britian. not- 
withstandirg that the charge in New York is about 
double what it is there. The number of transmissions 
by telephone in Great Britain last year was about 41,- 
000,000, and the average cost per message a little over 
one cent. 


The average number of inhabitants to the square 
mile, in the United States, is 13,92, but the distribution 
is highly unequal, the District of Columbia having 
2,587,and Rhode Island 221 persons to the square mile, 
while in Wyoming Territory one person is distributed 
over five square miles. If the whole area of the coun- 
try were divided pro rata among the inhabitants, each 
individual would possess 54.98 aeres, or each family 231.- 
74 acres; aclear indication that the period of over- 
erowding on the American Continent is still very com- 
fortably remote. 


An Electric Submarine Boat.—Experiments are 
shortly to be made in Russia with an American subma- 
rine boat, which is to be driven by electricity. The 


| boat is to be 28 feet long and to have a speed of 10 knots 


and is stated to be capable of traveling for a distance of 
15 knots under water. It is to be manned by two men 
only, the Captain and an electrician. The Cavtain’s 
position will be at the stern, where the apparatus for 
steering the boat is placed. The ventilation will be ef- 
fected by compressed air. The mines are to be towed, 
and, in case of the boat being pursued, they can be dis- 
charged by electricity, so as to blow up the enemy. 


Pyro naptha.—There have recently been made in St. 
Petersburg some experiments with pyronapbtha, an 
illuminator which Beilstein, the celebrated Russian 
chemist, thinks will supersede kerosene. It is said to 
be wholly free from danger of fire and burning kero- 
sene is easily extinguished by it. Pyronaphtha itself 
ean be readily put out by water. It burns with a bright 
light and gives off no smoke or vapor, while the fact 
that it is a residual product of the Baku distillation of 
petroleum makes its cost in Russia less than kero- 
sene. . 


| said that the freight on iron could be reduced from 15s. 
| down to 7s. 6d. perton. Another scheme is also sug- 
| gested for a waterway to Bristol, Mr. H. J. Marten, C. 
| E., is willing to make a survey and report on the pro- 


ject for £500, if the fund can be raised. 


| The New 5-inch Breech-loading Rifle.—The first of 
the five-inch breech-loading rise guns built at the 
Washington Navy Yard for the new steel cruisers was 
recently fired at Annapolis with powder invented and 
manufactured by a prominent American powder maker. 
| This gun, designed by the Naval Ordnance Bureau, and 
| built of American steel (from the Midvale Steel Works. 
at Philadelphia), developed an initial velocity of over 
1,900 feet per second with a pressure of only twelve and 
a half tons per square inch, whichis better than has 
been done by any other gun of its size, The Midvale 
Steel Company manufacture the steel for guns of 6-inch 
calibre. and will be able to supply the steel for larger 
| guns as soon as the Government will guarantee orders 
to warrant the company ip putting in the necessary 
plant for such work. 


| Improved Filters.—Owing to the existing agitation 
| regarding impure water, quite ademand has arisen 
for household filters; and Messrs. Mayer. Bros. of + 
Barclay street, New York are now introducing an im- 
proved form of the “Price” stoneware filters, manu- 
factured atthe Price Potteries, Bristol, England ; which 
| have acquired a wide reputation for their filters and 
| other stoneware articles. The improvement consists 
of an arrangement by which the charcoal may be re- 
moved and the reservoir cleansed as often as desirable 
without trouble; the perforated plate is covered with 
| rough, clean gravel over which is a layer of charcoal. 
|}and above this is a moveable plate containing the 
| sponge, a dise of specially prepared filtering cloth be- 
ing interposed, which forms a water tight joint and 
acts also asastrainer. The plate is held in position by 
|a simple arrangement and can be removed and re- 
placed at will, but in the older forms it was cemented 
in, rendering it almost impossible to renew the char- 
coal without breaking the filter. 


The Lava Necks of the West.—Capt. Clarence E. 
Dutton, who for ten years has been studying the geol- 
ogy of the great plateau region of the West, has just 
started to explore the Cascade Mountains for the Geo- 
logical Survey, In his forthcoming report on Mount 
Taylor and the Zuni plateau, in which he gives the re- 
sult of his studies over the whole plateau region, hé 
says the lava cap which once covered so large a portion 
| of the region, and which still tops many extensive 

mesas, had its origin, not in discharges from immense 
voleanic mountains, like Mount Taylor itself. but 
through innumerable vents in the sedimentary strata. 
These evidences consist largely in the many huge 
necks of pure lava, from the vicinity of which the sedi- 
mentary deposits have been eroded. These necks are 
the contents of once existing funnels. through which 
the molton lava was forced to spread itself in a thin cap 
over the level country above. They explain the exist- 
ence of lava beds at the present time so far distant 
from the nearest volcanic mountain as to preclude the 
| supposition that the two ever had any connection. 








Lake Mistassini Explored.—Quesec, May 30.— 

| Despatches have just been received here from the 
Dominion of Canadaexploring party, now at Mistassini 
in the Northwest. Uptothe time that the despatches 
left, the explorers were urable to speak positively as 
to the dimensions of the lake, but they had little doubt 
it would be found to exceed in size Lake Ontario. A 
survey of the lake and geological inspection of its sur- 
roundings would probably be completed in August. 
andthe return of the expedition may be looked for 
early in the Fall. The country surrounding the lake 
had already been pronounced by the geological branch 
of the expedition as promising great mineral wealth, 
while for agricultural purposes it will be practically 
valueless. 

The lake was completely frozen over on November 
20th last. For the month of January the mean tem- 
perature at Mistassini was 12° below zero. For several 
daystogether the thermometer registered 18° below. 
and one occasion 42° below. Ailthe Indians North of 
Height of Land in the Mistassini District are nominally 
Christians,and members of the Church of England, 
their spiritual wants being ministered to by Bishop 
Horden and his clergy, of Moose Fort, James’ Bay. 
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To Burn Sewage With Natural Gas.—Pitteburg | 
proposes to use its natural gas to burn the city sewage | 
and garbage, as the Jews did that of Jerusalem in the | 
valley of Gehenna. 

London Parks.—The London Board of Works has | 
under its control 1,800 acres of land devoted to parks | 
Ot these Blackheath is the most spacious. Hampstead- 
heath and Clapham-common coming next, Southwark 
Park affords an instance of a somewhat unpromising 
spot, being now ““‘amuch valued place of resort’’ in 
the midst ofalarge population. The Thames Embank- 
ment Gardens, covering altogether fourteen acres, 
ad rn the banks of the river, and conduce to the en- 
joyment of multitudes who in this respect possess a 
privilege unknown to a previous generation. To the 
space commanded by the boardinthe shape of parks. 
itis hoped that the seventy-two acres offered by the 
Governors of Dulwich College will be added by the au- 
thority of Parliament in the present season. 


Coal Mining in China.—It is stated that the Chinese 
Government, casting aside national prejudice, are on 
the point of working the coal mines of Chinain a more 
systematic manner than has hitherto been done, call- 
ing in the aid of European miners. They recently ap- 
plied to the Societe Cockerill, Belgium, for a contingent 
of experienced miners to superintend the extensive 
collieries which they propose to open up in certain of 
the rich deposits already prospected. Very liberal 
salaries were offered, and it is said that the appoint- 
ments were eagerly accepted. Thirty miners were en- 
gaged, and they are likely to be followed by another 
thirty, who will proceed to China on the chance of ob- 
taining an engagement on their arrival. As the Gov- 
ernment will pr bably be glad to avail themselves of 
Euronean aid, there is hardly a doubt that the latter 
will speedily obtain the appointments they desire. It 
is also probable that the Chinese will obtain the neces- 
sary plant to work their mines properly, but they will 
soon learn the proper methods of working, and in 
opening up other mines they will adopt the system they 
have learned, dispensing in the futuro with the aid of 
Europeans. The Chinese, like the Japanese, learn 
things readily, and then conduct matters themselv s. 
There are large deposits of coal in China, and with the 
assistance now obtained, they will very quickly be de 
veloped, so asto be of more importarce than hereto- 
fore. 
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Coking-Coal, Recovery of Bye-Products.—-This is a 
résumé of four lectures on this subject delivered be- 
fore the Iron and Steel Institute of England. The 
Simon-Carvés Coke Ovens, a modified type of 
the Siemens Gas Producer and the manufacture of 
illuminating gas are treated of with the view of 
utilizing the bye-products; with lengthy discussion. 
Engineering, May 22, pp 568. 


Elevated Railway, Plan for in Paris. This describes 
a schen.e somewhat similarin plan to the elevated 
railway system of New York, using American cars 
with paper wheels. Passengers leave the car on a 
movable platform at the side opposite to those en- 
tering the car. The line is two-storied, one track 
being between the trusses and another on the deck. 
No two lines of road cross each other at grade; a 
change is made at allintersections by passengers 
wishing to continue on same line, thecars however 
passing on to one branch of the intersecting line bya 
curve, fully illustrated. By JulesGarnier. Memoires 
de la Société des 1885 
PP 188, 242, 


Iron and Steel.— The use of in Construction.—This is a 
lengthy paper relating to the characteristic differ- 
ence of manufacture of iron and steel; methods of 
testing for tension, compression, torsion, bending 
and elongated, etc., carefully stated at length; in- 
fluence of the form of section upon resistance to 
bending, with results of experiments by numerous 
anthorities. The fifth chapter relates to the influ- 
ence of mode of manufacture and mechanical ac- 
tion upon the physical properties of iron and steel ; 
the following chapters relate to punching, rivet- 
ting. etc. The question of rigidity in structures; 
influence of the chemical composition of iron and 
steel upon their physical properties and their resis- 
tance to corrosion, are treated of by M. Considere; 
Annales des Ponts et Chaussées, April, 1885, pp, 574, 


Mill Creek Sewer, St. Louis. Notes it as one of the 
largest ; arch semi-circular, 20 feet span, abutments 
5 feet high. Gives history of, with cross-sections, 
maps, ete., with cost of construction. By Wm 
Wise. Jour. Assoc. Eng. Societies, May pp. 263, 274. 


Mild Steel Applied to Naval and Military Purposes. 
An exhaustive paper upon the procuction of iron 
and steel in the world in 1882; the definition of 
“ mild steel ;” its manufacture, forging, tempering, 
casting and tests. Together with its use in gun- 
earriages, projectiles, armor and ships. Iilus- 
trated. By Maj. G. MacKinlay, R. A., read before the 
Royal United Service Inst. Army and Navy Jour- 
nal. May 30, pp. 891, 896. 


Ingénieurs Civils, February, 




















ENGINEERING NEWS ave: es 6, 18S 
Navigation on the Rhine in 1882.--A paper giving METALS, 
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Rapid Exterior Corrosion of Iron Water-Main, 1884. Fronts. 
at Fall River Iron Works. Pipe 6-in diameter; Croton red.....seceeeeeeees 14,00 @ 
pressure 120 pounds per square inch ; pipe in ground “ dark.. 14.00 @ 
9 years; in places corroded almost through from priaahigre-- -ahieil oo S oe 
exterior; inside perfect. The paper is an exhaus- renton 24.00 @ 25,00 
tive research into the chemical and physical causes are sae $s 4 
of the corrosion, giving a very full statement of the > DMS 35.00 
case. By P. D. Borden. Jr. and Wm. B. Nichols, | =ameled Enalish -..... aoe 
Jour. Ascoc. Eng. Societies, May, pp. 274, 284. OE innd a Seti cniskaviddeseiddiedeuss 25.00 @ 40,00 
Sewage.—New Serrerage Scheme at Burton. A brief CEMENT. 
description of a newly tried method of treating P 
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which promises to be a success. Analysis and cost} K.B.&S8 * ibe, 2.85 @ 3.00 
of plantare given. Sanitary World. May 2, 1885, p-| Burham ee za 2.70 @ 2.85 
506. Keene's fine = a 9.50 @ 10.00 
course 5.00 @ 6.00 
Steamboat Shafts.—Relates to those used on the po German “ HH $ = 
western river steamboats; discusses mcthodofsup-| Dyckerhoff, = 2.90 @ 3.25 
port; forces acting on; stresses in body of ; stresses tee Li ‘J a) 2.60 @ 2.65 
from paddle and pillow block reaction and from haa ean ‘ so 
weight of wheel; deflection. material of construc- Fieve = * 2.40 @ 2.50 
tion, ete. Givesa tabular list of a number of shafts Winter. 8 American 2.15 @ 2.40 
with atl detail. By H. W. Baker, Jowr. Assoc. Eng.| standard U.8.0.Co. oan th 
Societies, May, pp. 255-262. Cable’s Portland 2.15 @ 2.40 
ROSENDALE CementS......-..-+-45 ees 1.00 @ 1.10 
Water.—Softener, The Stanhope. This is intended for 
separating the precipitates of lime. soda, etc.. used LIME. 
in softening water. It consists of a series of Rockland common per bbl aie 
wrought-iron towers, with a number of internal EM cecocsce D paweee 120 
sloping shelves; the water with the softening in- State, COMMON...- .+..-.eee eee eeeeeeeees .90 
gredients mixed enters below; as the precipitates inieton., ans tees ceceooerocosecs oa 
are slightly heavier than the water, they do not} Add-use. to above figures for yard rates, 
turn around the corners of the shelves with the 
same velocity, and are deposited in the still-water STONE, 
pockets of the shelves; from which they are re- Seeancetenadttes Miah 
moved by proper outlet pipes. It works well. Engi- an beret freeat , No.1 — ae 
neering. May, 22, pp. 574, ace eer tetas 2 ow a @ on 
Water Supply of Cleveland, Ohio.—Relates to the Berlin “ light drab “ a 
sanitary and chemical qualities: with analysis of| Bere " ” 0.75 @ 1.00 
water. The lake water is noted as far better than Brownstone, Portland. & 3. a - 3 1.30 
any of the river waters. By N. B. Wood. Jour.| @ranite. rou sonore sea uaceks ~ @ a 
Assoc. Eng. Societies. May, pp. 284-289. Common building stone per load. 2.00 @ 3.00 
stone, from 23¢ to 6 ft. lengths, per 
Waters of Paris in 1884. An article giving a short Ti. fh.--2seeesecescereeeee canseegeees 0.40 @ 3.00 
historical sketch of the water supply of Paris since SLATE. 
1854. The present plant includes 50 pumping 
engines aggregating 6,000 horse-power, and the| purple roofing per square. 6.00 @ 7.00 
daily supply in 220 litres per inhabitant. By M. Green % 609 1a 
> Y s 5.4 
“ime des Ponts et Chaussées, Aprik Black Penna. (at New York) 4.50 @ 5.00 
_ dae Mie oe LUMBER. 
” Prices for yard delivery in New York. 
: : : Prine, Common box per, M. 16.00 @ 20.0 
Market Report of Engineering Materials. ai ae on MER, 
Tally boards, dressed com. 28 @ ~~ .30 
New York, June 4, 1885. Spruce, Boards dressed a 25@ .28 
Plank, 14 in eh -282@~= «30 
‘recs smmanan i = 38 @ ~ «40 
Timber eae vi M 9000 @ 92°00 
Notr.—The following Market Report gives wholesale prices on . r ¢ 
the New York Market unless otherwise stated. Itis intended asa Per eee. ees aes each. — 3 = 
general guide to the estimating engineer, and both the range of | Oax per M 55.00 @ 65.00 
material and the market location will be extended as rapidly as pos- | CyPRESS 1, 134, 2 and 244 in - 36.00 @ 40.00 
sible. We give it with this caution, that, as is well understood in | YELLOW PINE, Girders es 26.00 @ 35,00 
business transactions, the amount of bill. distance from market | _ Dressec flooring 7 30.00 @ 40.00 
centre and conditions of payment will have a material influence on SHINGLES, or eine. a. 5.75 @ 6.00 
eee Latu, Cargo rate 2.40 @ 2.50 
Saal a aaa PAINT. 
IRON. Lead, white, American ul dore™ lb 4 @ = % 
STRUCTURAL LRON English, B. B. in oil 0844 @ .08% 
DMOAOR a sins | 0 Fadia sdde x Kovbiis csbsrnesaves 1.9¢. @ 2.20. , Ameri can 0534 @ .05% 
i ace ksmit Peon Chad neath @a6ed ue nha 2.2 @ 2.25¢, Litharge a 05 @ .05% 
Beams and channels.........--+-++++++ 3.0ec. @ Venetian red, American 7 01 @ 01% 
AMEE cus cwacdave-cwacnindcskubnbveessstelies 2.1c. @ 2.15¢, Indian - .05 @ .10 
hel, «22. ..e sce cecce es gecceeeeeeccececces 24e. @ 2%e Vermillion, American lead s ll @ .11k 
& se) plates, Tamk...c.ccscc.cscccccevecs 2%e. @ 3c.| Paris green ne 15 @ .19 
WROUGHT-IRON Prpz., PITTSBURGH. parr, Amer. raw and powdered per lb. .01é @ .01% 
Butt welded, black Sl ae - Discount 16 @ so Dron hae, ca eae Om @ iis 
vani eeees 3 
Lap, welded blek 00 Se @ | GaSe eiges Amoricans:.c000000000000002 ‘tay @ ie 
Boiler alia ace eos fe so ERs ciciss ovabcnceseasoen 06% @ .06% 
Kal 
Stee (large lots at mill)..-------++++++++ $27.00 @ 27.50 | ‘Would be Hardly Fair.—During a very tedious ride 
ar ae 1850 $ iZoo | On @ certain railroad out of Memphis, the passengers. 
BE, SIMON ivi o0s si yacrve ches sibienadess 18 @ vc | tired, dusty and thirsty, all cussed the company with 
R. es plive- — sseeeee — $ acon. the exception of one single passenger. His fellow- 
Barb- wire fencing, galvanized. 4%c. @ Sixc, | Passengers commented o op this, and asked him why he 
painted.. 3%e. @4%e, | didn’t cuss the road too. * “It would be hardly fair,” he 
peepeamen IFOM....--++-+000000 replied, * as Iam traveling on a free pass; but if they 
eer e 4.95 don’t do better pretty soon, d—n me, if I don’t go out 
UDR cai vcdevcusepaesiaaneaened wb edaaves 2,25 and buy a ticket and join you.”—Rochester Democrat. 








